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ment to get practical experience 


Your future deserves ond needs every odvon- 
toge you con give it! That's why you owe it 
to yourself to ovt about one of the most 
COMPLETE, practical ond iuatee woys now 


VISION. RADIO- ELECTRONICS. See how you » Here's the 
a get ond keep eo wy oe bee q P. REAL THING! 
cn's Erste eining tebersteries” haw ABOVE: Sulidend keep SET UP YOUR OWN 


tion's finest troini loboratories 


ee Ir oe re eerie ts Ween, mantel Ui emeiren HOME LABORATORY 


adio-Electronics. Mail the coupon today for 
complete facts — including 89 ways to earn 
money in this thrilling, newer field. 
0.7.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
in addition te easy-to-read lessons, you get the use of HOME MOVIES 
— on outstanding troining odvon — plus 16 big shipments of 
Electronic ports. Perform over fosci i - 

Get BOTH of these eep reol commercial-type test 
ed equipment shown ot right 
MODERN LABORATORIES 


If you prefer, get all your 
tien in our new Chicago 
“one of the Finest 


Leborotories 
pode aden we mp s, modern 
.— | equipment. rite for details! 


MILITARY SERVICE! 


If you're subject to military 
service, the information we 
hove for you should prove very 
helpful. Mail coupon today. 


| ACT NOW! MAIL COUPON ToDAy! 


DE FOREST'S TRAINING, INC. Dept. RN-4-1 

2533 N. Ashland Ave., Chicago 14, Ill. a : . Sie ammeaii ane 
hout obli 1 Id like your Opportunity News “ON AMERI 

Bulletin showing “89 iors t Eom Money neon TELEVISION TRAINING CENTERS “= 

Radio-Electronics”; also, the folder show! ” 


prepare to get started in this thrilling field. ; 


=; 


De FORESTS TRAINING, INC. 


CHICAGO 14, ILLINOIS 


A RY INSTITUTION 


April, 1952 


? 


Ginex ... WHERE MERCHANDISE IS TOPS... 
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NOW—THE FINEST “630” TV CHASSIS EVER—WITH 


THE AMAZING CASCODE TUNER 


OF Reception up to 200 miles * 4 microvolt sensitivity “WE 

This wonderful sew Super OX handles oll tubes from 10” to 24” . will bring in 
better reception up to 200 miles without the use of boosters and will work where 
other sets hove foiled. The NEW STANDARD COIL CASCODE tuner gives you 
greater sensitivity with less snow. This tuner utilizes the sewly developed 68K7 
tube with the gold-plated grid .. . is fully shielded against radiation and has ao 
newly designed converter circuit. Has new improved 
Merk flyback with keyed AGC for better picture 
95 control; 15 KV output; 3-stage sync seporator; 5-hour 
minimum heat run at factory. Moulded plastic con- 
densers; syncro lock; improved new Ferrite core width 
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RCA Hi-Fi Speoker 

Fed. Tex Included 

Less Picture Tube 


before shipment. 
plete with RCA Hi-Fi 12” 
COLOR AND UHF STATIONS. 
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usable selectivity thar 
calibrated in micro’ 
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Calibrated electrical bandspread, § position 
selectivity, average sensitivity 2 micro 
yolts with watt output 9 
tubes plus regulator 
and rectifier 
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Yagi antennas really 
zeroin the show 
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nto position and tighten 
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elopments of recent years 


NEW dev 
have ser 


as has the 


ved to stir the imagination 


Junction transistor an 
nounced by Bell Laboratories last year 
ind described more fully on page 38. If 
this new device lives up to its advance 
and there is 
that it will, it 
the entire 


notices every 


may 


reason to 
well 
electronics 


believe revo- 


utionize indus 
try 
This 


major 


device removes 
the 


tubes It re- 


the 
wide- 


many of 
objections to more 
spread use of vacuum 
juires no heater power and only a very 
mall amount of plate power 
the devel 
oped in equipment in which it is used 
ind 
ipply problems 
structible 
ng shocks 
completely 


thus tre- 


mendously reducing heat 


also greatly simplifying power 
It is practically inde- 
being capable of withstand- 
that 


ordinary or 


would 
even 


and vibration 
destroy 
specially constructed 


vacuum tubes 


here is no heater to burn out, no grid 
no cathode to fail; its life 
A life of 70,000 


been 


to short out 
is practically unlimited 
hours 
and 
that such performance can be achieved 
and ceded 


There a other 


minimum has suggested, 


there is good reason to believe 
even eX 
attributes of 
which make it equal 
superior to conventional 
gains of 50 db (100.000 
mutual conductances on 


this 
amazing device 


to or tubes 


such as power 
and 
the order of 30,000 micromhos per mil- 
liampere of current. Input and output 
may be varied widely 
Plate 
circuit efficiency approaches very close- 
ly the limit of 50° for 
Class A ar for Class C opera- 


thon 


times) 


impedances 
merely by altering connections 


theoretical 


ad it ) 
reducing the plate circuit power 
requirements well below those required 
for conventional tubes 

It would be well to insert a word of 
this point The junction 
has some characteristics 
its field of application, at 
in the present state of develop- 
For example, the maximum gain 
can be realized only at frequencies up 
kilocycles, although 
gain as high as a megacycle or 
achieved 


aution at 
ansistor 
h limit 
least 
ment 
to a few useful 
more 
has been Transistors are es- 
One unit 
a cross-sectional area of about 
built 
which is capable of producing an out- 
put of two but 
units rated much Another 
disadvantage which is rapidly 
overcome is the difficulty encountered 
in mass-producing these items 


sentially low-power devices 
having 
has been 


one square centimeter 


watts conventional 
are lower 
being 


the 
most 


In spite of these disadvantages 


junction transistor is one of the 


exciting developments to emerge from 


AMAZING 


eorror 


TRANSISTOR 


the research laboratories o 
The chat 
of extreme ruggedness, long 
half the 

requirements 


coun- 
try in recent years ristics 
size ‘about size of a 
and high 
gain will permit the junction transistor 
to be 
tional 


pea) 
small power 


used where heretofore conven 
tubes were not even considered 
Also, it is that 
these units will replace vacuum tubes 
completely in many pieces of complex 
electronic equipment, such as ele 
tronic computers, and that they will 
be utilized in such applications as in- 
dustrial electronic controls 
aircraft, and innumerable loca- 
tions where ruggedness, small! size and 
reliability are paramount virtues 
One can foresee many military uses 
for this device, particularly in the field 
of proximity fuses and guided missiles 
If the frequency response can be im- 
proved, and there is every reason to be 
lieve that it will be, its field of useful 
ness will be tremendously increased 
Even in the present stage of develop- 
ment, it can be used along with the 
point-contact type of transistors, which 
have a frequency 
megacycles 


reasonable to believe 


controls in 
other 


response up to 75 


and are now in mass pro- 
duction 
The junction transistor operates 
very satisfactorily at extremely low 
power levels. For example, Mr. R. L 
Wallace at Bell Laboratories built an 
audio oscillator which operated satis- 
factorily input of only 
0.08 provided by a power 
millivolts at 15 micro- 
amperes! Useful amplification is pos- 
with input powers in 
of magnitude. It is 
that an amplifier or 
device could be built using 
which would last 
completely unattended 
the new atomic battery 


with a power 
microw att 
supply of 55 


sible this order 


thus conceivable 
electronic 
tran- 
indefinitely, 
if powered by 
recently an- 
nounced, or some other long-life source 
of power 
Junction 


other 
this 
sistor 


transistors 
able commercially at 
the point-contact are 
in only limited quantities. However, a 
great deal of effort spent in 
readying these devices for commercial 
applications, and it should not be 
many months before small quantities 


not avail- 
time, and 
available 


are 
this 
type 


is being 
too 


will be available for experimental pur- 
with full-scale fol- 
lowing very shortly 

It is highly improbable that the 
transistor will eventually replace the 
tube. It will, however, serve 
as a means of obtaining ultra compact 
and highly stable electronic devices for 
the home, for industry, and the 
tary 


poses production 


vacuum 


mili- 
O.R 
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GET THIS 


ALLIED 


Best Buy 
in Hi-Fi 


Lowest Cost High-Quality Tuner 
Ideal for Custom Installations 


The new Pilot AF-605 Tuner provides splendid re- 
ception of standard AM broadcasts and the 88-108 
mec FM band. Features flat response within 2 db 
from 20-15,000 cps, with low distortion and high 
signal-handling ability. Has relatively low output 
impedance to minimize high frequency attenuation 
in output cable. Includes inputs for phono and TV, 
controlled by band switch. With slide-rule dial (each 
band separately illuminated); separate 3-gang tun- 
ing condensers for AM and FM; provision for outside 
AM and FM antennas; self-contained power supply 


FM Features: Tuned RF stage for maximum sensi- 
tivity and selectivity; built-in line; antenna temper- 


Best Buy 


IN A CUSTOM 
Hi-Fi AM-FM- 
Phono System 


New Pilot AF-605 Hi-Fi AM-FM Tuner 


at a sensationally low price 


ature-compensated oscillator; ratio detector with 
225 ke wide linear response; IF response 200 kc wide 
at 6 db points; 300 ohm balanced input to antenna 
coil with electro-static shield 


AM Features: Tuned RF stage; built-in high effi- 
ciency new ‘ceramic loop stick’’ iron-core antenna; 
IF wave trap; IF response 7.5 kc wide at 6 db points; 
separate diode for AVC voltage 


Pilot AF-605 Tuner Complete. Chassis size, 11! )x6x9”. 
For 110-120 volt, 50-60 cycle A.C. Complete with 9 
miniature type tubes and rectifier. Shpg. wt., 8 '4 lbs 
97-944. ALLIED’S low price only $42.95 


Bay 1 


a complete top quality AM-FM-Phono System at low cost 


Here's the special value ALLIED com- 


records, one for LP records). The sys- 


plete home entertainment system that 
provides superb reproduction from rec- 
ords as well as AM-F M broadcasts. The 
system includes (A) the famous KNIGHT 
20-Watt High-Fidelity Amplifier with 
response +1 db, 20-20,000 cps—uncon- 
ditionally guaranteed for one full year; 

B) the Pilot AF-605 FM-AM Tuner 
described above; (C) the General Elec 
tric S1201D 12” High-Fidelity Speaker 
with 14.5 oz. Alnico V magnet; p the 
Webster-Chicago 106-27 Three-Speed 
Automatic Record Changer with plug- 
in heads and 2 General Electric variable 
reluctance cartridges (one for standard 


tem is supplied complete, with all neces 
sary cables and leads for interconnect 
ing the components, plus all tubes, hard 
ware and complete installation and 
operating instructions. Cables are 
equipped with plugs, ready to connect 
no soldering required. Shpg. wt., 66 
lbs. Here is a complete High-Fidelity 
system, unsurpassed for value, provid 
ing wide-range reproduction from rec 


ords and AM-FM radio 


93-422. Complete AM-FM- Phono 
System. ALLIED'S low price... $169.50 
$25.43 down, $12.73 monthly for 12 months 


SSS SSS eeanceeenase 
ALLIED RADIO CORP., Dept. 1-D-2 
833 W. Jackson Bivd., Chicege 7, ilinois 
O Ship the Pilot AF-605 AM-FM Tuner ($42.95 


O Ship the complete AM-FM Phono System ($169.50 
enclosed. © Full Payment 


day for ALLIED'S author 
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1 Electron micrograph of an alloy of aluminum. nicke 
obalt and iron. Magnification 20.000 diameters 


probe the future 


2 : ed from high temperature in a magnetic fleid 
the « y be 


mes @ powerf permanent magnet 
ture. Black bers reveal formation of 
pitate parallel to the applied field 
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scientist adjusts electron diffraction camera 
Electrons are ¢ ected on the specimen at glancing 
71 ‘ . : angles. They rebound in patterns which tell the ar 
fell Laboratori | hysicists demonstrated that angement of the atoms. help show hew telephone 
Hoven trons behave lke leht waves, and thus launched the materials can be improved 

new science of electron opties 

Now, through the electron beams of the electron mi roscope 
nd electron diffraction camera. scientists learn crucial details 
properties of metals far bevond the reach of optical 
TEL EE TH apmacan pve - an oh mical analy «i 


At the Laboratories, electron beams have 


formations which produce the 
agnets used 


sbvout the 


revealed the 
viger of the permanent 
n telephone ringers and magnetron tubes for radar 
l hee same tee hnique . he Ip show wh atm rhe san alloy hard. ac ath- 
ode emit more electrons and how 

to make good Transistors, 


renernuate 


germanium must be pro essed 


This os the kind of research which digs deep inside materials 


to discover how they can be made better for vour te lephone =sVsetem 4 
and for the many devices which the Laboratories are how devel- 
oping for national defense 


Diffraction pattern of polished german 
minute impurities which 
formance of @ Transistor 
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provides coreers for creative 


m™ revee's 
would degrade the per- 


screntific and technical fields 
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We Teach You How To Make Welcome 
FREE BOOK Extra Money—While You Learn! 
' Nat hoo t t mer h 
TELLS You HOw! cin cighbor ” nd oth Wore ave only «few of the 


Page after page—in color—tells you every- ee ee eee Good-Paying Jobs You Can Choose 

thing you went to know. Mail the coupon . . : Radio Station Engineer, District Service Mana- 
Get this velvable book todey And it you pr, Alreratt Badia inapesser, Own Your Ove 
hurry —YOU GET A FREE SAMPLE LESSON WE SEND YOU LOTS OF PARTS Specialist, Special Government Jobe, Complete 
TOO! Shows how easy Nationa! Schools LIKE THIS! TV Service, Sound Truck Operator. Many more! 
Home Training is. Moil the coupon today Na . gre on have secure good 
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TUBESAVER 


Says Al Mirus of Mirus TV Service Shop (left), 
6579 Glenway Ave., Cincianati, O.: “Our 
G-E Tubesavers do just what the name says. 
That's why we have one at every bench. A 
Tubesaver holds up to 52 tubes in their 
proper sequence, gripping the tubes so 
tightly they can't fall out. Built-in pio- 
straighteners help, too. The best and most 
practical device we've seea!” 


<m_—- NO MORE WORRY ABOUT PUTTING TUBES 
BACK IN THE WRONG SOCKETS! ... The sys- 
tematic layout of the G-E Tubesaver keeps 
tubes in their exact order. Moreover, they 
stay that way because rubber inserts keep 
them from dropping out—even if you tip the 
Tubesaver sharply! W ith its convenient handle 
design, the Tubesaver can be laid flat on the 
bench, angled, or hung on the wall nearby. 


NOW YOU CAN TEST TUBES FAST AND ACCU- 
RATELY! ... Place tubes in the inner holes of 
the G-E Tubesaver. Test them one-by-one. 
Put the good tubes in the outer set of holes, 
and return rejects to the inner set. Interrup- 
tions are no handicap—the Tubesaver keeps 
tubes correctly arranged till you resume work. 
In their proper order you now show the full 
am tube complement of the receiver —~ 
which tubes are usable, which not! 


SEE YOUR G-E 
TUBE DISTRIBUTOR 
FOR FULL DETAILS! 
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SAVE TIME- 
SERVICE AIDS: 


N 


PICTURE-TUBE 
CARRIER 


Here's a practical aid that enables you to 
carry a cartoned picture tube safely and easily 
with one band, leaving the other free for 
service equipment. Heavy canvas straps— 
quickly adjusted—hold che tube cartoo frm- 
ly. Rounded leather grip Gts snugly in the 
hand. Blue and yellow colors are attractive. 
Save extra steps with this aew convenience! 


DROP-CLOTH 


Use this handy G-E drop- 
cloth to cover fine rugs or 
cabinets. It's durably wo- 
ven, with a soft texture that 
won't harm the most deli- 
cate surface. A plastic top 
coating takes hard wear, 
resists hot solder, can be 
wiped clean in a jiffy. Cus- 
tomers will appreciate your 
protecting their furnishings 
from dust, grime, and stray 
particles of metal! 
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Heres your Opportunity 


to prepare for a good job or a business 
of your own in TY SERVICING 


There ore today more good jobs 0) ° w years o 110 @ No one yet kn 
IV Ser g than there are trained a be telecast ‘ ed TV market will be 
th 


cm V1 sto them ¥ tho , : RCA Institutes Home Study Course prepares 
f of all { g wit you for a Career in TV Servicing 


now CxIst if 
t growing industry 
nal cl 


TV Sc Learn at home 


you study the R 
The Big New Industry iene os of many existina stations - BIQues with how-i 
with a Great Future j proved recey re of ¢ ent re to-read and easy 
‘ j coeive nstalled the supervision 
present pernenced instruct 
quality tor the m 
trained TY 


10 per cent 
F 
this lifetime opp 


i by UHE 
s TV service a fa bright f 
the ingfrom RCA — pioneer 


television and electronic dev 


Send for FREE BOOKLET 


Mail the coupon—today. Get complete information on the 
RCA INSTITUTES Home Study Course in Television Servicing 
Booklet gives you a general outline of the course by units 
See how this practical home study course trains you quickly 
easily. Mail coupon in envelope or paste on poste! card 


MAIL COUPON NOW! 


RCA INSTITUTES, INC., Home Study Deportment RN-45 
350 West Fourth Street, New York 14, N.Y 


fore 


Without obligation on my part, please send me copy of booklet 
“RCA INSTITUTES Home Study Course in TELEVISION 
SERVICING.” (No salesman will call.) 


RCA INSTITUTES, INC. : 
A SERVICE OF RADIO CORPORATION of AMERICA ng 
250 WEST FOURTH STREET NEW YORK 14, N.Y. 
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PRESENTING NOW you can 
build a Collins 


© 0 i i a ™ s AM-FM tuner from 


the Pre-Fab units 


VB ts RY shown below! 


COMPLETE VERSATILITY is the byword in this ECONOMY: The very finest in tuner design is offered 
new tuner design. Through the addition of the you at exceptionally low prices, Collins quality is your 
AM circuit, the Collins tuner will meet all require- assurance of a fine product that will work to your com- 
ments for home music systems and installations plete satisfaction. You cannot duplicate this tuner in its 
where a fine tuner is required. completed form at twice the price ! 


3 Ways to purchase 1. As an AM tuner kit 
2. As an FM tuner kit 
COLLINS Tuner... | 3. as an AM-FM tuner kit 


or. 


—< 


FM Tuning Unit $15.95 The Collins FM-AM Pre-Fab Tuner Kit As tt Looks AM Tuning Unt 


After You Assemble © Total Kit Cost $69.00) Gnsiedes & end $19.25 


Audie Amplifier) 


- 
re) vr 
\* > 


A 


FM IF Amplifier $19.75 ‘“Srelesica $2.85 —UC-2 Universal Chassis Kit $14.75 


ALL PRE-FAB UNITS ARE ASSEMBLED, WIRED, TESTED, AND 
ALIGNED AT FACTORY. PRICES SHOWN INCLUDE TUBES 


The FM tuning unit employs o 6/6 dual triode RF amplifier MAIL ORDER COUPON 
6AG5 converter, and 6C4 oscillator 


Permeability tuned, stable 
ond drift-free. High sensitivity of between 6 and 10 microvolts 
Dimensions: 7 \%"a4% The IF omplifier for FM uses 46 tubes! TODA y / 
6BA6, (4) 6AU6, and 6ALS5 discriminator. High gain, wide bond 
response for highest fidelity reception. Frequency response of 
FM section, plus or minws 2 DB, 20 to 2 )0 cycles. Distortion 
ess thon “2 of 1%. Dimensions: 11 °°a2'4 


TO: COLLINS AUDIO PRODUCTS CO. INC. 

The AM tuning unit utilizes o super-het circuit employing three | P.O. Box 368, Westfield, N_J. 

tubes: 6BE6 converter, 6BA6 IF amplifier, and 6AT6 detector 

Extremely high sensitivity and selectivity is accomplished through | Enclosed Find Check Money Order For 
the use of new, high gain iron-core transformers. Careful align 

ment provides widest response ovailable from this type of circuit AM Tuning Unit 

* builder desires, triode omplifier section of 6AT6 tube may be 


used os first audio stage FM Tuning Unit UC-2 Chassis Kit 


. 
| 


Chassis Kit includes necessory ports. Nothing else to buy FM IF Amplifier M-1 Tuning Eye Kit 
nstruction Manual! included with detailed, step-by-step procedure 
pictures ond schemotic diogroms. Chassis measures 8° «17° x NAME 

Overall, the tuner when ossembled, measures 8° «17 x6 


ADDRESS 
city 
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1, Gios bead type assembly is stronger, 
both mechanically and electrically —gives 
greater protection against leakages and 
arcing 


2. Double cathode tab provides double 
protection against failure in the cathode 
circuit 


| 


3. Low resistance of outside conductive 
' 

coating minimizes radiation of horizontal 
oscillator sweep frequency 


4. Fortified screen composition resists burn- 
ing (X pattern) 


5. Rigid control of internal conductive coat- 
ing moterially improves service reliability 


Tung-Sol Picture Tubes con be used 
re) with single or double field ion trap 
designs 


2S 


TUNG-SOL. 


RADIO, TV TUBES, DIAL LAMPS 


TUNG-SOL ELECTRIC INC.. Newark 4.N J 
Sates Offices Atlante « Chicago + Culver City Coli 
Delias + Denwer + Detro:t « Newark 
Teng Sot mares All Glass Seated Beam Lamps Mimature 


Lemps. Signe! Flashers. Picture Tubes. Radio. TV and 


Special Purpose Electron | ubes 
‘ 


at information on the Radice tadasiry.- 


By RADIO & 


TELEVISION NEWS’ 


WASHINGTON EDITOR 


PO@*s annual 


ways a 


report to Congress, al- 
widely-read document, in its 
newest version, should become one of 
the most popular publications on 
Washington bookshelves. For in 
edition, the seventeenth 
June 30, 1951) 
wealth of valuable 


countless 


this 
(fiscal year 
ending there appears a 
that 


and 


information 
persons in government 
find constantly 
year Not only 
detail, develop- 
and general broad 


industry will useful 
throughout the 


the text 


does 
disclose in 
ments in television 
casting, but al advancements made 
in common-carrier service which are 
described as being of concern to 
the public, since they . to protect 
and 


en ployn ent 


ind property, aid commerce 
industry provide 


ind other individual benefits 


and 


Reviewing the progress at hieved in 


1eronautical radio, the report states 
that expansion in this art has been ex 
tremely rapid. In 1938, the records 
that thers than 1500 
1cronautical stations of all kinds. At 


the close of é 


} 


snow were less 


fiscal year of ‘51, there 


ere more than 34,000 authorized air- 


aft and ground stations, an increase 


due in part to the larg rowth of vol 
installations of 


untary communica- 


tions equipment aboard private air- 


ISSO! ted 


using radio « 


craft. Describing the types 


of stations mmunica- 
tions, the Commission noted that there 


are many of a rather specialized na- 


ture in this category. There are, for in- 


stance, the 
which 


tween the control 


airdrome control stations 
provice communications be- 
tower and aircraft 
or aeronautical mobile 
for the purpose 


within the 


utility stations 
of controlling aircraft 
control area of an airport 
as well as both aircraft and vehicular 
traffic on any portion of the landing 
area. T yntrol is extremely impor- 

t provides a means of di- 
departing traffic 
maintain safe separation of 


iving and 
Also assured 
into and 
there are 


avoid collision 
ient flow of air traffic 
To date 


fifty-six stations of this type operating 


1 airport 


throughout th 
Mobile util 


ver special type of aviation commu- 


country 

stations represent an- 
ition service now in use. Over one- 
used aboard crash 
operating 
contact with 
affords 
those in the 


ndred are now 
e, and maintenance car 
n airdromes to provide 
This 


insurance for 


control towers service 


safety 


planes, on the field arby com- 
munities 

were 
also described as 
communication lus far 
the Commission ithorized more 
than one-hundred-fifty ations for this 
purpose. Many type aids are 
ployed 
finders 
paths, marker beacons ind-control 
approach radar 
and distance measurit The 
normally the 
However, be« 


em- 
radio beacons adio direction 


radio rang calizers, glide 


instrument 


ser it s 
CAA 
off-airways-route oper 

ers, it has become r ‘ for the 
carriers to establist addi- 
thonal navigation ta 

Flying-school also 
found to be key rs facili 
ties According e Commission's 


review, eighteen licenses were granted 


for this purpose to those who operate 


ground-air schools and require com- 


munications for flight instructions 


students or pilots p ] 

iction, but 
and 
Flight tations were 


contact necessary |! nstr 
for the promotion o fety of life 
property 
also noted as ar é iser of radio 
facilities, with over o indred such 
stations approved 
One of the largest radio, ac- 
cording to the Commiss 


lic service 


s the pub- 
provide 


individuals 
aboard aircraft in 


fligt and 
on the ground Nearly r 
and fifty 


for this purpose 


Stations ch 
communication betweer 
persons 
hundred 


licenses 1\ released 


During ‘51, a nev ype of station 
was also inaugurate: 1eronautical ad- 
visory. It was authorized to meet an 
increasing 


demand for advisory air- 


ground communication at the smaller 


airdrome Ss, many of them in remote lo- 


cations not served by regular aeronau- 
tical control or nication facili- 
ties. Analyzing the rvices provided 
annual re- 
permit con- 
airport operator and 


pilots to as- 


by these new stat 
that 
tact between an 
private 


certain the 


view declares they 
aircraft enabl 
condition of the runways, 
type of fuel available, wind conditions, 
weather, and information re- 
quired for plane oper 


other 


tailroad radio service was also re- 
ported to have really spread its wings 
As of '51, the railroads had in excess of 
six-hundred 


authorizations covering 
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How To Pass FCC 
solo orn LACENS 


EXAMINATIONS 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


if you have had any practical experience—Ama- 
teur, Army, Navy, radio repair, or experimenting. 


TELLS HOW— Employers make 
JOB OFFERS Like These 
to Our Graduates Every Month! 


Letter, October |!, 195i, from Chief Engineer, Broadcast Station, North Cero 
line Need men with radiotelephone ist class licenses, no experience neces 
sary. Will learn more than at average station for we are equipped with Diesel 
Electric power, transmitting and studio equipment 

Telegram, October 2, 195!, from Chief Engineer, Broadcast Station, Wyoming 
Please send latest list available first class operators. Have November 0th 
opening for two combo men 

Letter, October 8, 195!, from Chief Engineer, Broadcast Station, Texas, Please 
send list of latest licensed graduates 

These ore just o few examples of the job offers thet come te our ins 
periodically. Some licensed rediomen filled each of these jobs 

might beve been you! 


HERE'S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING AT HOME IN SPARE TIME 


Name and Address License Lessons 
Lee Worthy 2nd Phone 16 
210%, Wilshire St.. Bakersfield. Catit 

Clifford E. Vest tet Phone a 
Bex 1016 Denia Fla 

Francis K. Foe tet Phone te 
58 Beucter rl. " pereen eta 3 

s Set Ber 4. Daw ist Phone 28 
31? Nerth Roosevelt Lebanen. itt 

Albert Sehoe! 2nd Phrene 23 
110 West rath St.. Escondide. Calit 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-40, 4900 Euclid Bidg.. Clevelend 3, Obie 
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TELLS HOW 


Our Amazingly Effective 
JOB-FINDING SERVICE 
Helps CIRE Students Get Better Jobs 


Here are a few recent examples of Job-Finding results: 
— CIVIL SERVICE JOB 


ploy 
= Naval Tre ng Ste an Equipment Spectaliat 
Kenneth b ‘ Palr Oak Mt 1 ih M: Henry 


— — POLICE 308 


taiwin 1 Me 


Reena ry sar tea 08 


a Jot ng Se the he 


v 
™ m of transmitter operetor here 
442 Midge Ave N. Braddock, Ps 


— nouns 408 


Your FCC Ticket is recognized in ail radio 
fields as proof of your technical ability 


MAIL COUPON NOW 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Dest RN-40—4900 Euclid Bidg 

Cleveland 3, Ohio 

(Address bed Out No. te avoid delay.) 


! ir-nhundre ? and 


4 =~, per-cent of the class is were’ said 
Jf te mpioy such fa ties [ ommur 
yA eso a" cation on and with tra ‘ oute and 
: communication within yard and tern 
’ P nal areas. Forty-one frequencies in the 
located for the nt 
In ham rad ‘ the test 
I 1 terest 4 ed 
ether patrolmer At the end f the 
fiscal year, there were apy ximately 
00 amateur censes and 88,700 
era censes tandir rhe 
ber f stat Vas nid tk be 
higher because ‘ era s ¢ 
censees of more thar ne statior 
eithe is trustee _ if «tat ne 
used by clut t nit I , 
1 ‘ ft oe na ns atr ¢ 
than one address. T? ire f « ‘ 
any hams wit do not have tation 
licenses due principally to their being 
n the Armed Forces nability to lo 
ite a station at a jx r t add s 
StUrikir tribut t ‘ : s of the 
ims ap} irs wit? ( rr < mn < 
eport, in an exte t v of tl 
} nents rf “1 but 
r the years. ( r ‘ 
tv of the hams. tl ( Ss me 
aid Thre bh th exe ‘ f th 
skills in designing levelopir 
ind expe menting w 
I ent, and d ping cor 
t hniques, as well as by pre 
enti! t ‘ 
ind eme ency ¢ ation s 


, , ‘ 
Wee headphone users have always between members of the Armed Force 
nd their families at home, the ama 
known just what you want—flat re sponse, high sed r ; , “anti ; 
sensitivity, low distortion, rugged construction, lightweight rivileges granted them have | 
KE h gent, I 
comfortable design. Now for the first time, all of these WEN sustion Conti willbe 
arization of the ue 
features are combined in a single headphone designed around the amateur radio sé e, the rep 
the exclusive BIMORPH CRYSTAL* drive element. eeciares that the service cor 
These outstanding, new headphones result from Brush technicians and operators upon whi 
pioneering and experience in acoustics and electronics, the country can draw in times of wa 
j . ind other national need 1 its spe 
. networks, equipment of its statior 
@ Exceptionally flat frequency @ Exclusive METALSEAL CRYSTAL* a ge ae tivities | 
response for protection against high proved extremely valuable in the na 
@ Exceptional bass response humidity tional defense f ur In the 
@ Low distortion @ impedance of 100,000 ohms at planning for the defense of the civiliat 
@ lightweight — designed for com- 1000 cps population in case of armed atta k, the ' 
fortable wear @ No transformer required Federal Civil Defense Administrati 
@ Sensitivity is approximately @ Multiple installations are readily iS CCK oa iging the integration of + 
teur radio stations. operators ‘ et- 
6.3 dynes/cm’/volt at 1000 cps made Resgge size —— ' © 
works into the ocal ci\ defense or 
- . ganizations to provide vil defense 
Available from your local radio parts jobber in three aie saeenitinine 
styles: Double headset, Single headset and Lorgnette style. ie wen of the ieoeen io tien 
emergency is also extolled in the re- 


Brush Microphones—Superior Brush crystal microphones port. One of the most outstanding ex 


m amples of public service by the hams 
are available in five models. See them at your dealer. an die un tentee aemesenl dak 
* Trade Mork Registered the early part of ‘51, when severe 


storms blanketed a large portion of 


TH E Texas for a period of over 170 hours 
Piezoelectric Crystals & Ceramics completely disrupting communication 

Magnetic Recording Equipment and power lines within that area. It 

was pointed out that communi- 

Acoustic Devices cations handled by the amateurs in the 


DEVE LOPME NT COM PANY Witraseaxs area, using emergency power in many 
3405 Pevbius Avenue « Cleveland 14, Obie ledestrat & Research lastrements (Continued on page 90) 
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m. 


itary and civilian requirements 


ality sockets meets rigid mil 


JAN 7-Pin Miniature Socket 
(Shield Base Type) 


For active military duty, Sylvania produces 
the JAN 7- and 9-Pin miniature sockets. These 
are available in Low Loss Phenolic and Stea- 
tite with Beryllium Copper Silver Plated con- 
tacts. The contacts and center shield tab are 


hot tin dipped after complete assembly 


pin Minit 
(Top mounting) 


etc _ sockets 
s phenolics 
for new 


<. Write 


TRoMIC TEST EQUIPMENT FLUORESCENT TUBES, FOCTURES, SIGN TUBING, WIRING DEVICES, LIGHT BULBS PHOTOLAMPS. TELEWISION SETS 
apa, 1952 


$. TELEVISION PICTURE TwRES. ELECTRONIC PRODUCTS flee 
ENGINEERING 


radio 


RADIO URE 
ELECTRONIC 


» 
- 


TOROIDAL 
OIL 
DEVELOPMENTS 


By SAMUEL FREEDMAN 


YSE OF THE toroidal or “dough- 

& nut” type of coil is becoming 

increasingly popular in equip- 

ment where performance is of primary 

importance. Wherever employed, it 

yields high Q, energy conservation and 

concentration, and makes for better 

utilization of the frequency spectrum 
through channelization. 

Introduced by the 
Laboratories and the 
Company principally to facilitate the 
handling of communication channels 
over wire its application has 
expanded into the postwar radio de- 
velopment programs of the United 
States. 

Information on toroidal coils has been 
limited to date, particularly in radio 
technical literature. Unit cost and the 
limited production capacity of available 
toroidal winding machines have 
largely confined the use of toroidal 
coils in the past. As there is a great 
difference between winding a straight 
coil form and winding an endless cir- 
cular doughnut, each toroidal winder in 
use today has required high ingenuity 
and patentable features 

Toroidal coils have been utilized in 
the audio range of response for some 
years. More recently, however, they 
have been developed for if. and r.f. 
coils involving miniaturization and rela- 
tively few turns of wire. 

When coils are wound as toroids or 
doughnuts, they represent the most effi- 
cient method of winding. The space fac- 
tor is the highest in all known methods 
of winding while the copper resistance 
becomes the least for the greatest 
inductance. A toroid requires no shield- 
ing since it possesses an extremely small 
external leakage field, being more favor- 
able in this regard than any other shape 
known. 

The principal manufacturers of toroi- 
dal coils are licensed under Western 


Bell Telephone 
Western Electric 


circuits, 


coil 
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Several typical toroidal coil filter 
units assembied in filter networks 


an 


Toroidal coils are superior to conventional coils 


in many respects, but are more difficult to wind. 


Electric patents, this firm having de 
veloped the original toroid coil to fill 
a need for sharper filters in its own 
channelized long distance telephone 
equipment. 

Toroidal coils achieve improved per- 
formances in the following typical ap- 
plications: 

1. Filters in facsimile radio, teletype, 
telegraph, telephone and sonar 
systems, telemetering, and control 
equipment. 

Saturable responding devices in 
magnetic amplifiers in lieu of 
moving parts. 

Subminiature guided missile fil- 
ters. 

Tone filters. 

Special applications of extremely 


Graph showing Q vs. tre 
quency at various permeabilities 
for type HP carbonyl! iron powder. 


| 


= - os 
FREQUERCT & ac 


OnNnic 


sharp wide-band filters employing 
crystals and toroidal coils. 

High inter-channel attenuation to 
eliminate distortion and interfer 
ence in radio reception. 

Use where magnetic shielding is 
not provided adequately or at all, 
and where must be 
placed close together. By virtue 
of its shape, a toroidal coil is less 
sensitive to pickup from stray 
magnetic fields; therefore min- 
imum interference or interaction 
is encountered. 


components 


The Tereidal Cere 


To obtain highest efficiency in any 
type of audio frequency coil using « 
core material other than air, the core 
must be of low-loss material having 
high permeability. It is also essential 
that there be no inductance variation 
with changes in electrical parameters, 
such as applied voltage and frequency, 
or with physical conditions, such as 
temperature or vibration. 

The less costly cores are usually com- 
posed of ferromagnetic powder, such 
as carbonyl, in an insulating binder 
The individually powdered iron grains 
are insulated from each other by a 
binding material. Alternatives are ring- 
shaped laminations or spirally-wound 
tape. 

At somewhat higher cost, permalloy 
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MIN FINISHED HOLE SIZE 500-750 MAX FINSHED OD 5° 


@eoodo Oc ec 


TOROIDS WOUND ON 4-45 SHUTTLE ‘NO 42-24 VIRE 


MIN. FINISHE D HOLE MAX FINISHEDOD 2.5" 


@@oece@vdcensc 
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TORDIDS WOUND ON 3-38 SHUTTLES-NO 42-26 WRE 
MINFINISHED HOLE SIZE 200-300 MAX FINISHED 0D |.5” 
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The Wedding King Teroid 
The 


was de 
veloped to reduce bulk by 
the and 


proved winders which could work 


“wedding ring” toroid 
weight and 
use of better core material 
wit! 
finer wire and operate with smaller 
“doughnut 

tenth of 
bulkier toroids, “ 
still 


side diameters for the 
having about a 


of the 


toroids 


though 
weight wedding 


ring” are nearly equal it 


performance, Their ininiat » size and 
have done much t 
The 
the permalloy type core was very help 
rt mag 


large 


high capabilities 


popularize toroidal coils use of 


ful in this development; the 


and relatively cros 


this 


net 


core have ade it espe 


in leakage field 


ws sketch and performancs 


graphs in terms of Q versus frequency 


for 1500 and 650 wedding ring 
» inner diameter 


the 


weight of suct 


dal « where 


of the t only 4” and outer 


The 


roid 1s 
diameter is 15/16” 


s onl alf ar 10 shows 


where 


of the doughnut is still while 


the outer diameter is cause of 


the increased amount of re winding 


coil weighs 1.6 ounces Figs. 6 
10 are based on coils manufactured 
icceasorica’ ( ” 
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versus 
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volume of 18 cubic in 
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lters available e 
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common among manu 


carrier telegraph equip 


d group of curves shows 


frequency in kilocycles per 


crystal element channel fil 
band 
ters employ crystals and toroidal coils 


They that 


such extremely sharp wide 


are they have 


compact 


tituted in very modern equip 


for ordinary if. transformers 


vurth shows db 


shift for 
linearity 


group of curves 


versus percentage of 


emetering filter use 


phase shift and good transient sup 


pression, as well as high inter-channel 


attenuation, have been achieved, there 


by eliminating distortion in telemeter 


ng receptior 


Fig. 7 shows the curve for two filters 


of a complete set of voice frequency 


telegraph filters, having 150-cycle spac 
ing and 100-cycle bandwidth, which are 


manufactured by the same firm. A 
db 


min- 


imum reduction of 30 exists where 


two channels overlap 


Teroidal Ceil Winders 


In order to appreciate t difficult 


and novelty of winding reular 


core, one might try winding a few hun 


ired turns on a stale ughnut. It is a 


ind time process. Ir 


researching ‘this the writer 


factories of the three manu 


irers whose winders are described 


pertinent details nterest and 


n anaylzing a toroidal 
nelude the 
coil 
winder. Only or ; at a time 
can be handled, al 
} 


atte mpts 


have develop mul 
tiple 


The winding speed, which is lin 


by the 


een 
coil winders 
ted 
the 
‘here are 


amount of tension and 


gauge of the wire 
oper th 


ls which slight 


e slack and gible tension 


depend 


Neatness of the w 


ng upon whether nder has 


wire 
whether the 


the 


core 


The smallest siz which 


be handled wit breakage 
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ameter of 


handled 


Whether ’ ? ' nd 


180 Ho other amount 


betweer 
Whether 


length « 


operat 


remove one « nsert the core 


another ready to > wound. The a 


native to the use of a machine as 


scribed is to laboriously “thread” a co 
+ 


The latter is only feasible, if at all, ir 


producing a protot y pe nit or for mah 


rf 


of wire 


ng very small 


Every toroidal coil winde lizes a 


bobbin which can be opened up either by 


a removable section or by a split in 


bobbin ring. This is necessary in order 


to put it through the center hole of the 


torodial core, and to remove the coil 


upon completion of the winding oper 


atior 
Fig 


winder, 


the Boeach 


Western llec 


the 


toroidal 
licensed under 
fric pe 


Roeach 


Danbury, 


tents Manufactured by 


Vanufacturing Company of 


Connecticut, it is a combina 


tion of eleven assemblies and component 


parts A flat base casting provides the 


means for mounting the various assem 


and components, and an electric 


drives a Graham transmissior 


' tur? drives a reversing 
the la 


rectional 


arrangement Ret ween 


t s placed a d 


which comes into use 


tor s reversed to reel 


Fig. 5. Boesch toroidal coil winder. manu 
factured under Western Electric patents 


aft 
the 
the 


arrangement 


ouble extended she typ 


extension driving work 


the machine through con 


*y and belt 


and fire device operated 


from ti reversing clutch mechanism 


controls e reversing action of the ma 
s revers the os 
of the 


movement 


ng action is 


core holder head and its 


colum of which is con 


trolled by within the 
of 45° t« 
the 
holder 


means 


adjustment range 


180 The connection betweer 


load and fire device and the core 


Ose column is made by 


llating 
of a rack and pinion. Changing 
the of the Graham 


the speed of the coreholder oscillation, 


speed drive varies 


permitting close or wide spacing of wire 


g wound on the core A solenoid 


g mechanism is used in conjun« 


the electric motor drive to 


overrunning. Direction of rota 


motor controlled by a cor 


located head lever, and a foot 


Toroidal coil winding operation at the plant of Lenkurt Electric Co.. Inc. 
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NG 


’ 


RELATIVE RESPONSE 


6 
FREQUENCY IN & 


Fig. 7. Curve tor two filters of a complete set 
ot volce trequency telegraph filters having 
1$0-cycle spacing and 100-cycle bandwidth 


betweer 


Fig. 8. Tor 
hanne! filters 


idal filter graphs 


Cc 


raged. ° J d 
ibove \ ] provides the 


inloading the core The 


a 206 core: curve b 848 core 


head. These levers, when 


tioned, 


clamping 


posi comple tely discor 
he core clamp head, leaving it free 
the 


which 


on within 


vement, 


determined he particular setting 
levice. The control 


point of 


regardless 


e load an 
will 
the 
the 


is en- 


reversal 
of 


‘ore clamp head at 


me 


me the load and fire mechanism 


lever shown directly 

neces- 
ary operational means for loading and 
wire tensioning 
e is shown to the immediate right 


Provision is ade for changing the 
huttle speed 
is gauges 

1 copper 
at appr 


r the fine 


Crystal element channel filters 


A) Subminicture guided missile filters 


the next iarger 
f wire, such as 
vered wire, are w 


facili 
The 


separate « 


ine is yped with tw 


both of whici 


equ 
unting devices, 
the | are 
view 


mounted on ase casting, 


fy} 


Puli 


are 
accessible, and 


The 


assemb!] hich 


readily are in 


if the operator linear counter is 


a pre-set provides the 
ire from the spool 
machine is als 


loop counter for 


footage counting of 
to The 


equipped with a core 


the shuttle 
counting the turns of wire being placed 
on the core. This pre-set electromechan- 
ical device is so arranged that the ma- 
when the 
been 


automatically 


number of 1s 


chine stops 


desired have 
made 

The « double 
movable jaw type, centralizing the core 
of Extended 


core clamps are provided for the wind- 


re clamp is of e 


regardless its thickness 
ing of some of the larger size cores 

own t the 
of the 
visual means 
of the 
mechanism is 
stroke 


arrangement 


4 scale and 
illustration 
core clamp, comprise the 
for 


when 


pointer, st 
immediately ahead 
angular unit 
load 


positior ing 


and fire 
adjusted for 


This 


adjustments 


the 


being degree « 


or oscillation scale 


permits within an accur 
acy of 1 

Three of work 
The smallest is 
) shuttle 
No. 4 (or 4”) capacity; 
as No. 6 (or 


ly intere 


heads pro 
gnated as N« 


sizes are 


vided aes 


" Q” 


ty; the medium 
d the 


(or capac 


size as al 
largest size 
All 


are complete 


val of the screws and are 
eliminating any ad 
f ti 


position, 
ts for the e work 


s1) 


setup ( 


(¢ ied ye 


(B) Tone 


and (D) Telemetering filters. 
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PRINTED CIRCUIT 


PRINTERS 


Fig. 1 


, one for flat surfaces and 

the other cylindrical surfaces, have 
developed by Robert I 
associates of the National 


NBS 


recently 
Henry 
Standards. The new 
are products « 
rogram of printed cir 
red the Navy 


ilating 


produced in 
facilitate za 
if equipment. Circuits are usually 
ciled-screen 


nted manually by a ster 


process in which a rubber squeegee 


forces silver paint onto the 


} 


nsulating 
vase through openings in a fine silk or 
Firing of the printed 
plates then drives off the paint vehicle 


metal screen. 


and leaves an adherent silver film of 
high conductivity 
The NBS printer for flat 


motor-driven and more fully automatic 


plates is 
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Ceramic plate is placed in loading position on NBS automatic printer 


WO SEMI-AUTOMATI ma 
chine for printing electronic 


RADIO-ELECTRONIC 


tand cylindrical surfaces may be printed with 


these semi-automatic circuit printers. 


printing quality but at the expense of 
excessive wear and tear on the machine 

As the turntable advances the plates 
from position to position, they rest on 
rectangular platens about 3 by 4 inches 
im Size 


flush 


These flat platens are normally 
with the However, 
when a plate-carrying platen reaches 
the printing 


turntable. 
position, the platen rises 
and presses the plate against the under- 
side of the which 
occupies a position 
While the held against the 
screen, a rubber squeegee is automati- 
cally moved over the top surface of the 
printing 


printing screen, 


_— 
_ horizontal 
~— 

plate is 


fixed 


screen, forcing conducting 


printer for cylindrical sur- paint through the screen onto the plate 


faces. In the flat plate 


table 


in the desired pattern. The platen is then 
lowered to its flush-with-the-turntable 


printer, a turn 
accepts the unprinted plate at a 
advanced by the turn 
table another third of a revolution to 
Here the platen 
printed plate slides 


position and 


loading position, carries it to a printing 
position, and after printing carries it 


to an unloading position, where it is the unloading position 


automatically flipped into a chute s tilted, and the 


In regular operation, three plates are nto the discharge chute. 


processed simultaneously while the The flat-surface printer is at present 


first plate is unloaded, the second is loaded by , one plate at a time, as 


and the third is loaded. Th , i ves the three platens 


ntable stops these ope tio loadin wition. Otherwise the 


performed, then advances the plate process, cluding the flipping of the 


stops 


the discharge chute, 


a revolutior 
The 


natic loading of 
plates, and also the 
1500 per he t lo of ng f the plates 


by cor 


printed 
tic ally 
Fig. 2. Semi-automatic printer for cylin- 

drical surfaces developed by NBS. The NBS cylin al 
loped f 


lrical ceramic forms less than 0.5 inch 


surface printer 


r the printing of cylir 


was ceve 


in diameter. Such small ceramic cy! 


nders are usually out-of-round and 


present a much more difficult printing 
problem than larger, more perfect 
forms 


The Cc) 


aded 


lindrical-surface printer 
slipping the cy! 


inder to be printed over a mandrel. A 


manually by 


single stroke of a hand-operated control 
lever then puts the machine through the 
entire printing cycle and operates a 
release mechanism which drops off the 
printed cylinder. 

(Continued on page 27) 


ENGINEERING 


Application of Printed Circuit 
Techniques 


By 
Rn. BAHR, JR. 
and 
W. H. HANNAHS 


Physics Laboratories 
om Sylvania Electric Products Inc 


1. A view of the completed 50-60 mc. i! 


the synchronous tuned t 


systems. At th 
present time the latter systems are 
Design of stagger tuned 50-60 mc. if. strip using 


being used successfully f 


iy fe most broad 


band if. amplifiers 
selective etching to form coils and chassis shield. 


radar ’ ) ast Wat 
frequency of 30 mec. was stand 

ardized as a suitable 
IRBORNE ELECTRONKI j 


j al fe runderstanding tween gain-bandwidth 
“Y many problen i problems involved in applyit 
a 


compromise be 


products ob 
ig tainable with tubes 


However, further de 


design 


fir jand and sea t ts to these s 
counterparts as regards performance, ise of broad-band if 
abilit maintenance, and spatial re wa 


such as the 6AC7 
velopments in tube 
of the miniature and sub-minia 
ture types have permitted an increase 
circuit in the early in the optimum i.f. frequency to the 5 
velépment of FM and television trans c. range and addit 


amplifiers 


required 
julrements 


it mijur ) with the 
However, in almost every iperheterodyne 
ase, airborne equipment is required t onal researct 
perate under greater extremes of tem ons. This broadbanding was usual a ndicated he practicahil f 
perature, acceleration, vibration and accomplished in two ways standardizing at a frequen higt 
voltage variations. In addition, it must nereasing the i.f. frequency to pern 

be as light as possible and 


greater bandwidth for the same Q fac Suitable bandwidth for radar system 
owded venhicte t varies from 2 to 5 me. depending on the 

of load tactical function 
laceable, and it ng i 


radar definit 


as 100 me 
minimum 


pace ' ar alread r ed ry the @ 
The juipment mu be readily remo 


i.¢., short range higt 
tems or ng nge lin 
ited-definition systen illator 
s also a determ ctor it 
quired bandwidth norma! 
! cal lator variatior 
f. frequer as amplitude 
to pass the spectra 0 e received signal 
transmitted Gains of much above 120 db are diff 
trig were ‘ © obtain due neration prot 
d small var n productior 
and ban« 

cir from a performance point 
d response would . a al li fie able for a 
designs used aury i 
stems yielding greater ‘ ! hand frequen 
ith factors than those 


from 2 to 5 me. | 


rair out 120 
Fig. 2. Typical stagger tuned if. stage 


stagger tuned amplific ~ in Fig 


the exception f a few small 
rs and bypass capacitors of com 

paratively small dimensions be 
pera 


at the major items left are the 
WA i " 
trate » teak : 


! i r ductances 
application o ched « t 


ations : lie with 
liscussing th mplif 


“ ave heer 
however, & brief review if t 


f broad-) if 


amplifiers 
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trate the etched circuit techniques but 


sub-miniature types would serve equally 
well and provide a further reduction ir 
ze and weight 
The material d for the production 


f these etched circuits is a copper clad 


phenolic laminate having a one-to-three 
mil foil banded to each side. It is com- 
mercially available in several varieties 


and grades of laminate, bonding ma 
terial and thickness of copper foil. Al 
though the types available at present un 
doubtedly are lacking in many respects 
n ability to withstand the rigors of air 
it is felt that this prob 


lem can be solved by the manufacturers 


horne service, 


of the material once the specific require- 
ments are known. It is hoped that this 
example of the production and develop- 
ment techniques required and the type 
of results obtained by use of etched 
circuitry in electronic equipment will 
be useful in the further application of 
etched circuits to mass-produced elec- 
tronic equipment 

The copper-clad laminate was used as 
a sub-assembly chassis with coils and 
wiring as well as the chassis shield pro- 
duced with selective etching. Low-ohm- 


ge printed resistors were sprayed 


through a mask to form the decoupling 
mpedances for the plate and a.g.c. cir 
For the tube sockets, the phenolic 


cuits 


aminate is punched in such a manner 


that the holes function as the lower por 
tion of a 


Fig. 3 


standard wafer-type socket 
the which 


The foil directly 


shows negative from 


the etching was made 
behind the coils on the top side is also 


etched away decreasing the 


nductance and Q 


to prevent 


Spiral coils etched in this manner 


order of 1 microhenry and 
had measured Q's of from 100 to 150, 
the thickness 


yutside diameter of the coils. Test coils 


were on the 


lepending on line and 
were readily reproduced from the same 
photographic negative with small devi 
ations in inductance and Q. Tuning is 
with a having an 


accomplished screw 


wwersized head. A tuning range of 6 
use of a head 
that of 
slugs de- 
100 to 90 


me. was obtained with the 
liameter slightly smaller than 
the coil. The 
rreased the Q from about 
was essentially 


brass tuning 


and this decrease uni- 
form the 
jises made of powdered iron were also 


over tuning range. Tuning 
ised but were not as satisfactory, being 


mechanically weaker than the brass 
discs. 

Calculations for simple staggered sys- 
tems show that maximum Q factors of 
60 to 70 are required for the 4-mega- 
cycle bandwidths. Thus it would appear 
that the etched coils produced on the 
XXXP laminate 
adequate for this application. For other 
applications, the Q of these coils could 


be improved, if required, by the use of 


phenolic are quite 
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Fig. 3. Negative from which the etching was made for the chassis 


heavier gauge foil, silver plating and a 
lower loss backing material 

The decoupling resistors were formed 
with sprayed graphite-silver powder 
compositions which were then stabilized 
by baking at temperatures just below 
the decomposition point of the plastic 
base. The tolerances on these particular 
components are quite broad, since any 
value from 100 to 300 ohms will provide 
With 


process 


decoupling further «de 
the 


sprayed resistors could be 


enough 
velopment of techniques, 
used as coil 
damping and cathode compensating re 
sistors, the tolerances of which are more 
critical. Small resistors of the “Globar” 
variety were used for these applications 
although standard %-watt sizes could 
also be used 
Bypassing and coupling condensers 
are of the ceramic type and their small 
and 
The 
these 
the 
possibilities of feedback and stray cou 


most if 


physical size permits short leads 


isolation from other components 


ise of miniature components at 


frequencies reduces considerably 


pling. As in amplifiers, the 


output cireuit required shielding and 


was constructed of a standard double 
tuned transformer within a shield car 
%t shown in the photograph 


filter 


which is m 
4 1N34 


also contained in 


associated 


this 


letector and 


were shield can 
A view of 
shown in Fig. 1 

For 


printed 


the completed amplifier is 


laboratory conatruction of 


breadboard models, a “direct 


nking” method was used which per 


mitted experimental layouts to be made 
using drafting instruments and an ink 
which resists the action of the etching 


solution. Since physical layout for high- 


frequency circuits must be planned 


rather carefully to reduce feedback, 


trial must be made and 


a development method such as the direct 


arrangements 


inking described is convenient in arriv 
After the 
determined, 


ing at a satisfactory layout 


physical layout has been 


drawing may be 


with 


an accurate layout 


made to several times scale India 
ink on a background suitable for photo 
graphing. Spirals are difficult to draw 
close 


four 


the layout 


without special compasses, but a 


made with 

After 
photographed, the 
the 


approximation can be 


centers and 0° arcs 
drawing has been 


negative is reduced to scale and 
etched design produced from this nega 
tive by contact printing to the surface 
of the copper foil which has been photo 
usually with cold top enamel 
the 


chloride and 


sensitized 
As in 


echant is 


photoengraving, convenient 


ferric speed of 
etching may be regulated by strength, 
temperature, and agitation of the solu 
tion 

These have 


to the development of the i.f. strip wit! 


techniques been applied 


performance comparable to a standard 
The 
signed around the miniature type 6CB6 


wired model basic circuit is de 


which developed especially for 
41.25 me 


to the 


was 
television service. It is similar 
6AG5, 


and smaller interelectrode ca 


more familiar having a 
higher g. 
pacities. The suppressor grid is brought 
out separately, permitting the use of 
cathode 
shown in Fig. 4. The first stage is con 
grid 


input for a 


compensating. Circuit design is 


nected as a grounded circuit to 


provide a low-impedance 


signal generator and also to simulate 


(Continued on page 27) 


Fig. 4. Circuit diagram of the 4 
stage printed circuit if. amplifier. 
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VARIABLE BIAS 


TRIGGER oc: 


(GENERATOR 


by 


MH. H. PATTERSON, Jr. 


NI (bh rit } 
pieces f laborator 
for u n pulse circuit 


W her 


graphy 


gwer generator 
speed oscill 


to 


essential have 
the start 


on so that 
of the s 


of 


rh to see the 


trace 


ope 


} start 


lem ng 


ig lead 
yyere 

’ t' pe 
» block diagram 
of this s 


of equ 


master 


peration 
strated, a 
three inde 


s and the 


Fig. 2. Circuit diagram and parts list for 


the 
peak, 


the Westinghouse Type 1 


4 microsece is in w 


Fig. 1. Fromt view of the completed unit with 
the tunctions of the various controls indicated 


OELAY CONTROL OELAY CONTROL 


FOR TRIGGER WO? FOR TRIGGER NOS 


POLARITY SwiTcr 
FOR TRIGGER NO} 


POLARITY SwiTcH 
FOR TRIGGER NOS 


POLARITY SwiTGH 
FOR TRIGGER NO.2 


Three independent triggers, variable in time, are 


provided by a master blocking oscillator, delay 
multivibrators, and triggered blocking oscillators. 


delay controis p> triggers are 
125 
reversed in polarity 
a toggle switch on each output. For 


44 BWF pulse 


f equal amplitude, around volts 


and may be 


transformer and the circuit constants 


about 
half 


wr the it it puises 


| are 


itage point 


The master block Osc 


ng 


d to be either free-running or 


In the 
ait 


, as the occasion demands 


tate witr the cire 


fron 200 to 


W her 


lse appears at 


wh, rates 
free- 
the 


be 


ained 
that may 
similar delay 
n the driven 

lirect multivibrator 


the advants of a short 


ne compare 


the power supply used with the unit. 


ErLecTreownwic EN 


GineE&eri 


R-( 
ing high 


coupled 
repet t 
A timing diagram is shown i ‘ig 


The only to 


encountered 


be 


1 
Kind 


design difficulty 


reuit of this 


in a@e¢« 


is the possibility of one multivibrator 
with 


locking another when operating 


at the same, or almost the delays 


Ss 


same, 


ich trouble is especially hard to clear 


up when the initiating triggers are taken 
from the same source, as they are here 
This difficult; in this 
unit but eliminated by 
obtaining 
ohm 


+} 


was encou 


was effectively 


from the 200 


the triggers 


resist« 


rs the tw des of 


e master biocking 
Since tl multiv 
siderab! 

ful 

parts 

7 


wel é capac 


trigger 


same 
trig 
the con 


pletely successful 


ger car 
erator 
” has 


micre 


ae rived nere tr rosstsg 
been reduced to less than 0.03 
use of 


seconds by decoupling and the 
shields the 
the multivibrator 


densers 


vertical above chassis be 


tween variable con 
Shields are not necessary be 
low the chassis as the chassis itself is 
a wave guide beyond cut-off for the 
frequencies 


It 


involved. 


may be argued that the delay 
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Fig. 3. Timing diagram showing the op 
eration of one channel. A delay of three 
to fifty microseconds can be obtained 
independently in each channel, without 
danger of interaction with other channels 
Pulse width is 0.4 usec at hall-voltage 


ntended for the oscillograph could well 
be fixed and the variable feature of 
the remaining two trigger sources 


would still allow the obtaining of posi 
tive or negative time. The Model G 
synchronizer, designed at the M. I. T 
Radiation Laboratory during the war 


while featuring only one variable delay, 
was arranged in such a manner. This is 
not to deprecate the Model G which 
ontained other useful circuits such as 
a fast sweep attachment of the 208 
oscillograph. Modern scopes, however, 
have fast sweeps built into them. 

To see the advantage of a variable 
scope delay, consider a case where two 
circuits are being operated with some 
precise, predetermined delay between 
them, and assume that a faster sweep is 
to be set on the oscillograph. When the 
faster sweep is obtained, it will neces 
sitate a change in the delay between 
the initiation of the scope sweep and 
the observed circuits to allow the ob- 
served phenomenon to be brought to the 
center of the screen. With a fixed scope 
delay, each of the two variable delays 
must be moved to obtain this result, thus 
losing the precise delay set betweer 
them. With a variable scope delay, the 

on of the scope sweep is moved 

less time than it takes to say the 

words and nothing is lost in the timing 
of the observed circuits. 

With additional delay circuits, such 
as may be obtained by synchronizing 
two similar variable delay generators, 
the time saved when changing sweep 
speeds is greatly increased by the vari 
able scope delay. 

Using the constants shown, the multi- 
vibrators supply delays up to 50 micro- 
seconds. An increase in the variable con- 
denser or the associated grid resistor 
in the multivibrators will increase this 
to any desired maximum compatible 
with the repetition rate in use. 

The built-in power supply is not run 
at full capacity and terminals are 
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Fig. 4. Complete cir 
cuit diagram and parts 
list tor the variable 
delay trigger gener 
ator, The power sup 


ply is shown in Fig. 2. 
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brought out to be used as a convenient 
bench source when only a few mils are 
needed. The negative supply is also 
brought out for bias supply purposes 
It is equipped with a potentiometer to 
facilitate its use. 

Credit for construction of the models 
shown in the photographs should be 
given to Mr. F. B. Cunningham and Mr 
L. D. Moritz 


Fig. 5. Block diagram of unit. 


Fig. 6. Under-chassis view. showing the three multivibrator compartments. 
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HIGH SPEED 
IMAGE CONVERTER 


By HERBERT 


This photograph shows the ox 2. The luminescent scree should 
terior appearance of the Mul have a backing layer to (a) protect the 
lard grid-controlied highspeed phosphor from caesium vapor during 
image converter tube, ME 1201 processing, and (b) make the tube 
opaque to light coming through the 
photocathode 

A grid with a good control char 
Very high-speed and short-duration phenomena acteristic should be incorporated in the 
r rder to avoid the ising of 

can be photographed with the aid of this tube. anode voltages ' 
An electromagnetic or a combina 
forward by tion of electromagnetic and electri 


developments after static focusing systems should be incor 


mprove the defi porated in order to insure high defin 

the fluorescent tion pictures 
simple Holst tube Im The Mullard grid-controlled imags 
nage c were effected converter has been specially designed 
ME 1201) Ss fi ssult « » ir on of electro ‘ high speed photographic applica- 
tions. The photocathode and screen of 
this tube are optically flat plates. An 
been <¢ d, ane , nternal glass rod supports and insu 
applicat f t nfrared lates the grid electrode, which consists 
gave in develop if a layer of aluminum on the glass 
product ibes to Contacts to the photo« athode, grid and 
demand f . ned force inescent screen are brought out for 
exist andar ibe caps The luminescent 

was concluded screen is aluminum-backed 

ires were desir The photocathode of this tube is of 
the caesium ‘antimony type It has a 
d photography high sensitivity in the blue region of 
The cathode should have a good the light spectrum and is, on this ac 


the region of 4000A count, most suitable for high speed 


Line drawing showing the basic construction of the converter tube. 


~ 
viewme 
SCR GEN 


age is «transforn 


eam which can be def 


t al means 


conver 
levice 18 s of ar 


Ath Ad Mp de 
inder with flat end A 


itn - 


parent photo-cathode t deposited 


internally at one end ar luminescent 


+~— "See 5 2 ——~« 


acreen at the other. When an image of 


an object is focused ot the photo waracizeo 

’ Suer, 7 
cathode, the electrons emitted are ac _— Saaavan scm. 
celerated by a positive voltage applied 
ASS Par 


to the screen; the phosphor is then ex A00A-O46 ~yeeeereeni= coppan rou 


t 
cited to form a visible image O.V.6. Tare 


The working principle of the in 
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1 deveiopr 
necessary 
t make 
th a ver 

f a few |} 

as compared w 

f normal s 
antimony photocathode 

itipliers, super 
hese new photocathodes 


light at 2 There are 
types of screen availabl 
ard ME 1201 
en trace with a lis 
200 Angstrom i and a persis 
of several n : 
killed zine sulphide giving 
4300 Angstron 
decay on the order of 5 microsec 
joth types of screen can resolve 
es per mm., and the light in each 
ase can be efficiently recorded on hig! 
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The Mullard image converter nor 
mally requires an anode voltage of 6 kv 
and a grid voltage of 3 kv., thus making 
t possible for static operations—to 
use any conventional power pack having 
a high output impedance. A number of 
ways may be suggested in which the 
ME 1201 can be used for dynamic oper 
ation. For example 
1. Single shot exposures pulsing the 
cathode negative 
2. Single shot exposures pulsing the 
grid and cathode sequentially 
3. Scanning 
4 Stroboscopic operation 


Multiple shots 


method 1, a line is charged to 5 
and then sh ted by a hydroger 
thyratron through a resistance equiva 
mpedance, whereupor 
negative se of approximately 5 
appears at re cathode In spite of 
umber of difficulties, this system has 
yuund to work reasonably well and 
records can be obtained for exposures 
in the region of 1/10 microsecond (10 


The technique of method 2 was de 
veloped by Dr. R. F. Saxe, of the Arma 
ment Research Establishment at Fort 
Halstead, England. This has several 
advantages over the first method, the 
principle of operation of the apparatus 
being as follows: the tube is ‘opened’ 
by dropping the cathode voltage to 60 v 
and is closed again by grounding the 
grid, hydrogen thyratrons being used 
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the fourth 


column of the Periodic Table, like silicon 


recombine. times, 
Certain other elements in 
and germanium, require less energy to 


APRIL, 1952 


4i]— 


8 


move toward 


RADIO-ELECTRONIC 


Fig. 2 
manium. showing action of electrons and 


the valence bond 


tions; in fact, at normal 
and 


and recombined contin 


tempera 


ires, electrons holes are being 


erated uously 
semi-cor 

actors 

If an electric field is applied to ar 

the 


semi-conductor, electrons 


the 


ntrinsic 
positive terminal and 

move toward the negative ter 
Holes can be treated exactly like 


except hat their charge is 


opposite 


sign 
was learned early that the presence 
of 
ductor greatly changed its conductivity 
These 


certain impurities in a& semi-con 


mpurities were identified and the 
ywwing two effects catalogued 

If ar from the fifth colum: 
of the Periodic Table is present, 


f thie 


mpurity 
atoms 
mpurity replace atoms of the 
conductor in the crystal structure 
fifth « 


valence electrons 


sen 


Since olumn elements have five 
the extra electrons are 
oughout the crystal 
N-type 


and the impurity atoms 


© migrate thr 


is called (negative) 


an 
semi-conductor 
are now called donors or donators 

If an impurity from the third columr 
of the Periodic Table is present, the im- 
purity similarly replace atoms 
of the the 


Third column elements have only 


atoms 
crystal 
three 


original material in 


valence electrons and, consequently, one 
bond left The 


holes thus formed are also free to move 


valence is unsatisfied 


about in the crystal, and the material is 


P-type semi-conductor 


Table | 


Schematic representation of a junction between P-type and N type ger 


“holes” with various battery polarities 

These 

referred t« 
It is 


jonor t 


ity atoms are genera: 


as acceptors 


nteresting to note that only 


few acceptor atoms are re 
produce substantial changes 
vity of a 

r pr 

mportant 
Holes 
N-t pe 


ired 
semi-conductor 
ies of semi-conduc 


pert 


can be introduced into ar 


semi-conductor, and ele« 


can be liberated in a P-type 
semi-conductor by passing current 
much more sk 
than they 
holes 


electrons 


trons travei 


semi-conductor 


conductor, and trave 


more sk thar 
operation of a PN 
This 


gie crystal of germa 


wly 


examine the 


inction rectifier (Fig. 2) may 


be made up of a sir 


for the f 
contain different 


N-type the 


potential 


example, two parts « 


One 


nium, 
which impurities 


part is and other part is 


is applied to the 
that 
positive terminal is connected to the P 


Ifa 
f thie 


P-type 


two ends rectifier so the 


material and the negative terminal to 
the N 
move toward each other and recombine 
The voltage 

The apparent 
and a high current flows 


material, the electrons and holes 


source keeps this going 


resistance is very low, 
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Uniformity 

Minimum powers 

Temperature 

Frequency 30 

Gain * bandwidth 1000 me. 
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Meet the Sylvania team that goes to bat for you 


Here's a competent and friendly group . . 
radio tube and engineering problems . . 
you. 

In every section of the country you'll find these 
Sylvania representatives and engineers ready to give you 
expert advice on circuits, as well as tubes. They know, or 


* SMA 


. 19 experts in 
. all set to serve 


can quickly get the information about deliveries, or any 
other problem that's bothering you. So when you want to 
know about new tubes, or deliveries, or just want some 
good practical engineering advice . . . call in your near- 
est Sylvania representative or write to Sylvania Electric 
Products Inc., Dept. R-2604, Emporium, Pa. 


RADI TUBES; TELEVISION PICTURE TUBES, ELECTRONIC PRODUCTS. ELECTRONIC TEST EQUIPMENT. FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES. LIGHT BULBS: PHOTOLAMPS, TELEVISION SETS 
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lends itself readily t 1 ty of « 0 db gain per sta is easily achieved popular circuit. Coupled series-resonant 
| secause the impedance transformation circuits in the emitter and collector 

through a transistor amplifier is a step leads produce a TE-TC oscillator 
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who are co 


ncerned 


with the future of their careers 


Ake YOU IN A“DEAD END” JOB with no 
chance to move forward’? 

Would you like work thar challenges 
your creative thinking and skills? 

Is your present position limiting your 
opportunity for the complete expression 
of your talents in electronics? 

Do you and your family worry about 
your career, or where you live now, or 
about security aod your future? 


If the answer is “yes” to one or more 
of these questions—then you should send 
for a free copy of RCA’'s new booklet 
CHALLENGE AND OPPORTUNITY, The 
Role of the Engineer in RCA 

This 36-page, illustrated booklet, just 
off the press, will show you the splendid 
opportunities offered by RCA to put your 
career on the upswing. See how, as part 
of the RCA team, daily contact with the 


best minds in various fields of electronics, 
and with world-renowned specialists will 
stimulate your creative thinking 

For graduate engineers who can see 
the challenge of the furure, RCA offers 
opportunities for achievement and ad 
vancement that are legion. Send for a 
copy of CHALLENGE AND OPPORTL- 
NITY, The Role of the Engineer in RCA 
It is yours free for the asking. 
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Protection Program 


How RCA Serves the Government 
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Opportunities for Progressive 
Growth end Advancement 


RCA Tubes Pace Setters for 


Our Electronized Civilization 


RADIO 


POSITIONS OPEN IN THE FOLLOWING FIELDS: 


Television Development 

Electron Tube Development 
Transformer and Coil Design 
Communications 

Radar — Missile Guidance 

Computer Development and Design 
Navigational Aids 

Technical Sales 

Electronic Equipment Field Service 
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To Qualified Engineers: 


f you quality for any of the positions 
listed below, write us for o persone! 
interview—include @ complete ré- 
sumeé of your educetion end experi- 
ence. Write to address in coupon. 


CORPORATION of AMERICA 


MAIL COUPON NOW! 


RADIO-ELECTRONIC 


MR. ROBERT E. McQUISTON, Manager 
Specialized Employment Division, Dept. 157D, 
Radio Corporation of America 

30 Rockefeller Plaza, New York 20, N. Y 


Without obligation on my part, please send me 

a free copy of CHALLENGE AND OPPORTUNITY 
Name 
Address 
- == - 


List degree or degrees____ 
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@ Every El-Menco Capacitor is factory-tested at more 


than double its working voltage, thus assuring a 
wide margin of safety, regardless of the nature of 


the application 


From the midget CM-15 (2-525 mmf. cap.) to the 


mighty CM-35 (3,300 - 10,000 mmf. cap.) depend 


ability is a predetermined certainty. That is why 
El-Menco's have won such universal acclaim in both 


military and civilian services 


Write on your business letterheod 
for catalog and somples 
MOLDED MICA MICA TRIMMER 


CAPACITORS 


Radio and Tei ' ond Foreign, Communicate Direct With Factory — 


THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT 
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UNIVERSAL pH METER 
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measurements 
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and for 


f } 


quick, accurt 
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universal pH is now availabk 
from the Research & Control 
ments Division of North American Ph 
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Instru 
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scventific Corpereation, 2200 Wright mum writing rate permitted by the with d.c. power supply operated from 
Avenue, Richmond, Calif., produces vertical amplifier and sweep circuits. 115 volts a.c., a high-accuracy multi 
either single or double pulses such that turn voltage divider, and a sensitive 


ANALOG FIELD PLOTTER microammeter 


A versatile tool for rapid solution of 
complex two-dimensional field problems SATURABLE TRANSFORMERS 
has been announced by the Special Magnetic Amplifiers, Inc., announces 
Products Division of General Electric a new standard line of saturable trans 
Company, Schenectady, N. Y.,—a port 
able analog field plotter which sets up 
electrical field patterns in a thin con 
ducting-paper surface on the plotting 
board. Analogy between the electric 
field in the paper and the related fie 
problems allows an easy solution 
the amplitude or width of each pulse is broad range of difficult problems 
ontinuously and individually variable Since the new plotter can be used for 
Spacing between pulses is controlled by the study of air flow patterns, as well 
neans of a calibrated front panel knob as electrical fields, fluid flow and ten 
Developed for general laboratory work, 
the unit is ideally suited for designing 
and testing amplifier circuits, gating 
and gating control circuits, high speed 
scalers and wide-band amplifiers. . formers including both open type and 
Model 903 consists of two pulse forn - } hermetically sealed units, manufactured 
ing circuits with an integrating network in accordance with military specifica 
to provide a time delay between pulses tions. Power output is phase reversible 
It is Capable of producing either posi- a.c. with output levels of one watt to 
» or negative pulses. The rise time one kilowatt, at both 60 and 400 cps 
pulses is .035 microseconds and Ambient temperature limits are from 
time less thar 5 microsecond perature distribution, it may have ex- 60°C to over + 80° 
tensive use in the aircraft industry. For bulletin listing applications and 
The plotter consists basically of a typical circuits with actual component 
CATHODE-RAY OSCILLOSCOPE plotting board and exploratory stylus, (Continued on page 29) 
Designed primarily for the observa 
tion and photographic recording of very 
fast-rising waveforms having a low , rh 
luty cycle, the Tektronix Type 517 proeee” ' 1. How can | strengthen 
wide-band high-voltage cathode-ray os 4 ‘ , the magnetic field without in- 
; ' creasing the size of my coil? 


cilliscope is now in production at Tek 


troniz, Inc., 3627 S. E. Cooper Street 2. How can | reduce resistance, and 


Portland 2, Oregon hold my coil to the same space? 


A quantitative instrument, Type 517 
has all critical voltages electronically 
controlled to preserve the accuracy of 
the sweep and vertical amplitude cali 

brations. Distributed type vertical am 1. More wind- 

ing of same gauge on 

same size coil base 
2. Larger gauge wire on same 
size coil base 


when you use 


PRECISION BOBBINS 


NO INSULATION STRIPS NEEDED 


Each winding layer fits snugly into the Precision Bobbins are spirally wound 
and heot-treoted for extra strength 
tube ends swaged to firmly lock vul 
canized flanges. The entire Precision 
windings enables you to cut costs Bobbin is impregnated to meet Under 
substantially writers’ requirements 

SEND FOR SAMPLES TODAY! 


one below. This permits use of mini- 
mum coil size, yet provides adequate 


plifers provide a rise time of .007 
microseconds with a maximum sensi- 
tivity of .1 v/em. An accelerating po- 


tential of 24 kv. on a metallized ca- PRECISION PAPER TUBE C0 oqins apis , 
thode-ray tube allows photographic ° pes thy 
recording of single sweeps at the maxi- ; - 
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TERMINAL DESIGN 


ELECTRONICS PRODUCTION BOARD 
Marvin Hobt elect 


APPOINTMENTS AT BELL 
Dr. Ralph Bown, « 

for ell Telephone Lab 

1946 and a member of ti 

than 30 


for more years, 


beads 


grhest 


anges a 
following 
director f 

Dr. H 

appointed lirector 
frequency and 
Doherty the new 
electrical 
M. Burns 


linator in addi 


con 


was 


f chem 


audible pitch, shakes glass 


ff tungsten rods salvaged from 


vacuum tubes which have proved faulty 


luring manufacture and which require 


geaodio 


ELECTRONIC 


ENGINEERING 


alvaged 
pplied to a variet 
ised in x-ray 


and televis 


INSTRUMENT MERCURY 
The Bethlehem 


ow processing and marketing 


{ pparatus Oo 


cury specifically for use 

legre¢ 
\r breakable 5-lb. pol 
flexibl 


tle with a dispensit 


livers the mercury di 
struments from a du 
which it has beer 
taminants 

cla n ed 
chemical 


reagent mercury 


exactir pr 


ntainers, 
nanometers 


cathod: 


LORAN NAVIGATION TABLES 
Since the National Bureau of Stand 


ards inaugurated a Navy Department 


spor sored project devoted to the prep 
aration of tables for the newly adopted 


Loran system of navigation some ten 


years ago, more than 100 tables, involv 


ing some 5000 have been pre 


pages, 


pared to provide Loran coverage for all 


the principally traveled areas and im 


portant military installations in the 
world 

Recently a program was developed to 
carry out Loran computations on SEAC 
(National Bureau of Standards East 
ern Automatic Computer), which great 


reduced the am if machine- 
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gat 
the air becaus¢ 


requen¢ waves are used ti 


nav nformat 


been named llows the 

Institute of Electrical Engi 

Mortor 

are employed 

E’s lec cs 

Schenec 

Mr. Mort 

gineer upon his 


lr 


was 


Augu 


and 
Division at 


ned 

graduatior m the 
of Minnesota in 1924, and 
the Eng 


eering Laboratory in 1926 where he 


versity 


transferred General 


hecame instrumental in the development 
f the mercury 


Mr 


are power rectifier 


Schmidt, the na 
tion’s atom Project 
n 1943-4 G-E as a 
engineer following his graduatior 


a member of 
bomb Manhattan 


also joined test 
from 


Cornel! in 1920 


HIGHER VOLTAGE CELLS 
1948, Kotr« 
Newark, N. J 


Rectific 


, began pro 


In January, 


( orporatwn 


ca 

rm while 
irrent density 

ampere per inch in a 


square 


single phase bridg with a maxi 
mum ; 56°C 


Three 


iving 


amment temperature of the | 


years of experience in actual 
dispelled any 


ese higt 
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RADIO 


conservatior if ritical mate- 
Far 


in series to 


riais necessary if 


! 


ceus 


manufacture 


ewer are red 


requ 


vithst 


al igher applied voltages 


POWER SUPPLIES 


standard electroni 


level 


the Perkin Engineer ng ( 
Kansas Street, E! 


mpany 
Calif., is 


many of 


Segundo, 


ling vari application ir 
al aircraft 


and electronix 


laboratories. Varying in rating from 


100 to 500 milliamperes and from 200 


1000 volts, these d.c. power supplies 


ire entirely electronic in nature and 


have very rapid recovery times 


There are eight models, some of 


h have bias voltage ratings of 


either 0 te 50 volts or 0 tk 
Each model has a fila 
of ; 


8, 6or 10 amperes 


100 volts at 
5 milliamperes 
ment output v 


itage volts at 


either and is avail 
iniversal type of constructior 


be either as a 19” 
cabinet 


abie ina 
whereby it car 


rack panel assembly or as a 


assembly 


tym 


PATENT ABSTRACTS 
Pi ; 


graph patent at 
the Pi 
pany on a weekly basis as 


Official 


are being l | ‘ by 
Patent Gazette 
full 
for 


ber 


ssued 
Abstract 
on 2 


sorting, 


are reproduced size oF 


cards, punched instant 


and the subacrT receives 
only the class and sub-class or type of 


The 


saving of time 


patents ir ! is interested 


cost is nominal and the 


n filing, finding, sorting and using may 
ibstantial 

For 

, aah i 


New 


contact Pic 


Street 


information 
246 { 


more 
m pany hurch 


Haven 10 


(ont 


VARIAN LABORATORY 
A save 


developer 


Variar ates of 


San Carlos, Cali 


fornia, and manufacturer of 


electronic products, is constructing a 


i¢ ‘ n page 2B) 


Mopvet 71 


WAVE SHAPE 
negligible 
MANUFACTURERS OF 
stendore Sanat Gene: ators 15, 10 
Puise Gener ators 

Fis Sagnat Generators 
Square Wave Gene: ators 
be Vortmeters 


variable 


ation 


s 600 


gain is 
ohms 


DIMENSIONS 


' Square Wave G 


SPECEPETCATIONS 
FREQUENCY RANGE 


overshoot 
OUTPUT VOLTAGE 


5 peok volts fixed and te 


SYNCHRONIZING OUTPUT: 25 v« 
R. F. MODULATOR: 5 volts maximum 


approsimoately nity 


POWER SUPPLY 


ycles 
se ti : 2 


microseconds with 


atter 


7$, 30, 25 


continvously 


Step ator giving 


2.5 


volts 


ts peak 


carrier input. Trons 


Ovtput impedonce 


117 volts, 5 
high a 15 deep overall 


MEASUREMENTS CORPORATION 


ELECTRONIC 


NiW testy 


ENGINEERING 


NEW LITERATURE 


TOOL STEEL HANDBOOK try and science as 
Handbook.” a 197 of the Federal Govern 
teact entific fields of 
and 
engineering. NBS research and develop 
the fea 
ssue of the 


the prir 


Il | Steel page 
ne des gineore major s¢ 
thers intereste hysics, mathematics, chemistry 


Ludlum tee 


b heer 
as ee 
eghany ties are discussed in 
January 

Technical 


irchased 


¢ article of the 
Reports 
cents a 


bliography of 

may be p at 50 
from the Office of Technical Serv 
S. Department of Com 
rt 5, D.C., or through 


Department mmerce field 
raer pa 


nited State 


CARBONYL IRON POWDERS 
Dyeatuff ¢ I ition has is 
covering the 
on, applica 
nyl 
nimum of 
with photo 


iron 


tables and 
f rr i] As, 


graphy 


nent matt anc 
des an extensiy 


{ es are ay 


Department 99. 


PHANTOM REPEATER 


\f ] | 


ELECTRONIC “BRAINS” 
The 


which 


complex “brains” 


control modern armaments are 
combinations of simple con 
called servomechanisms 
”" To develop com 


service men for these electronic 


elaborate 


NBS RESEARCH ACTIVITIES 
Established fifty 
tional Bureau of Standards 


trol devices 
Na r 


erved petent 


years ago, the “servo systems 


has 
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brains 
‘service-mar 
ma wh 
This treatise 
Servomechanisms 
for 
PB 


luding 


sively to servome< 


automatic position f ‘ V As 
104 386, it contains 
and 
Or 


liagrams tables togray 


graphs, and sells for $2.00 a 


ders ould be addressed t Office 


Dep 


of Commerce, Washington 25, D. ¢ 


of Technical Services, U.S artment 
, and 
order 


monev 


of the | 


accompanied by check 


payable to the Treasurer nited 


States 


GRAPHICAL SYMBOLS 
For the 
grams for 
munication work one 
volume. The American Standard Graph 
ical for Line 
Electrical Engineer 232 
1.1.-1951, the 
single line diagrams the 
American Standard Graphical Symb&s 
for Electrical Power 
Z32.3-1946, and for 
graph Radio Use 


Copies btained 


first tim single line dia- 


use in power and com 

ned in 
Symbols Single (One) 
ng Diagrams 
coordinates and modifies 


contained ir 


and Control 
Telephone, Tele 
Z.32.5-1944 
from the 


and 
may be 
American Standards 
East 45th Street, Ne 
at $1.40 eact 


RADIATION INSTRUMENTS 
Publication of ‘ 


= 
r 1] 


ght-page 
in containing essential ir 


ten recen 


nuclear radiatior 
announced by the 


TECHNICAL DATA AVAILABLE 

Departn 
mat 

Se ence 


eal infor 
iblished ir 
magazine nt scientists 
the National 


current 


and engineers w 
Defense 
sources i 

A limited nun 
article may be obtained from the Spe 

al Ce Technical Informa 
tion, Research and Development Board 


Washington 25, D. C 


Progra the 


naterial 


f reprints of this 


ymmittee on 
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Application 


ued from page 9 


he approximate gain and output 
pedance characteristics of the input 
age used ina al receiver, wher 
rystal mixer and associated plumbing 
; 


are located remotely from the i.f. input 


nected through a low-impedance 


The three staggered coils form a 
taggered triple with the first and last 
stages tuned above and below the mid 
and frequency and the second stage 

he midband frequency and 

oaded to twice the bandwidth of the 
yuter pair. The 47-ohm cathode com 
nsatory resistor holds the input con- 
luctance of the a.g.c. controlled tubes 
onstant over a wide range of a.g. 
voltage; hence the bandwidth does not 
change with signal level. Measurements 
showed that the gains per stage were 


= 


f n 16t 0 db and were comparable 


to those obtained with a conventional 
amplifier operating at the same fre 
quency and bandwidtl 
A solder with a melting point slightly 
‘ Was ised 
on of the unit to prevent 
iry to the bonding agent or laminate 
omponents are mounted so that they 
through the holes in the lami- 
relieving the 
Nnsion a cor 


After assembly, 


wiring 


etched 


vibratior 
replacement are 
litated by the accessibility of 
the “two-dimensional” construc- 
Often repairs to damaged 
gy can be ade with solder 

r silver paint 
onservation of copper and chassis 
metal is made possible 

4 further refinement of the circuit 
un be seen by reference to Fig. 4 By 
se of combined resistor and condenser 
combinations commonly used in hearing 
aids and also in some of the newer tele- 
vision receivers, the total components 
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to the etched circuit could be re 


added 
juced to one or two. Combining the 
cathode compensating resistor, the plate 
decoupling resistor and bypass capaci- 
tor in one unit, the grid damping 
resistor, the a.g decoupling resistor 
its associated bypass condenser 
upiing congenser in a second 
reduce the number of sol 
connections from 14 to 7 per 
thereby further reducing wiring 
rs, material costs and labor. Since 
i.f. stages of a single amplifier are in 
most cases identical except for the input 
and detector stage, these multiple units 
could not appreciably complicate the 
spare part requirements 
This work is but a step in the direc- 
tion of a goal which may well result 
in the replacement of construction prac- 
tices as we know them today, and in 
etched equipment which is cheaper and 
smaller, lighter and more durable than 
that used at present 


Printers 


(Continued from page 7) 


This printer differs from a conven 
tional printer in that the squeegee re 
mains stationary. As the control lever 
s brought forward, the mandrel, bear 
ing the cylir der to be prir ted, rises to 
meet the stenciled screen. Simulta- 
neously the squeegee, which is directly 
above 1 «mandrel, drops to press 
against the top surface of the screen 
The screen, which rem at and 
horizontal at all times, then starts to 

(forward on roke, backward 
next)over » cylinder, and the 
rylinder rotates 

ntal motion of the screen pressing 

ler rolls 
against the , the squeegee forces 
ir der 
the pervio pattern the 
the cylinder has made one 
cylinder and 
_ 
lever is moved 
tion, the man- 
ler is rotated 
lownward posi 


on the man- 


hand loading of the cylindrical 
printer, an operator can easily 

1500 cylinders in an 8-hour day 

An automatic feed mechanism and 
electric drive, which could be added 
without much difficulty, should increase 
the production rate to a probable 500 
r 1000 cylinders per hour. For fully 
automatic production at high speed, a 
conveyor belt system with steadying 
pins could also be added to carry away 
the printed cylinders ~~ 
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Hicn on the list of 
important reasons for 
selecting Bliley Crys- 
tals is precision. From 
research, thru devel- 
opment and produc. 
tion, this keynote 
is emphasized. 
> Precision built 
Bliley Crystals 
ore a must for 
the precision 
© performance 
of your equip- 

ment. 


CRYSTALS 


BLILEY ELECTRIC COMPANY 
UNION STATION BUILDING 
ERIE, PA 


AE NE OO BE CS Et sila ae att tt 


News Briefs 


° 
new 
expansior 
will cor 
produc 
414™MES DALE I v cl ‘ ngineer at drafting 
H man Kad U j 4 os alif the eng 
ts s part of 
- vue pees © administrative 
, 


Hoflmar vad ‘ Dale spent five 


present plant 
tained, and w 
th Mot ‘ ) ct engi r, and Was asso nufacturing 

th Re tad ) r r 1 years in a 

ar capa 
TEMPERATURE MONITOR 
A temperature monitoring device was 
ROBERT DPRESSLER, who has been in charge of various recently developed by Messrs. M. I 
spects of television research for Paramount Pictures Corpo Greenough, F. H. Bayhe, Jr., and Melvi: 
af r the past » years, was recently appointed direc Martens of the National Bureau of 
velopment for Chromatic Television Standards Electronic Instrumentatior 
York, N.Y. Mr. Dressler’s new re Laboratory, which flashes a warning if 
for the Armed Services, the temperature at any one of 48 re« 
cathode-ray tubes mote points rises above an individ 


predetermined safe value 


. ' . 
KENNETH A. HOAGLAND has been appointed assistant Image Converter 


engineering manager of the Cathode-ray Tube Division at (Continued from page 13) 


illen BOD 
“ be in charge of the design and development of cathode- tures of a prope lor rotating at 3600 
ite Mr. Hoagland is credited with the development of rpm were taker n 


Mont Laboratories, Inc., Clifton, N. J., where he one millisecond was used and nine pic 


less than 1/100 
Du Mont “bent gun” and the new “selfocus” picture tub« second. Messrs. Chipper he pry 
outstanding tube expert, he is well known for his tech kins of the Mullard Laboratory believe 

‘rious trade journals that this technique is potentially on 
of the most important applications of 
mage converters. It can be succes 

GEORGE W. JERNSTEDT, present charge of Elec em nDined With the high speed cin 

‘ p! » Project st Weatinghous c Corporation camera technique give an effect 

appoi d mar f engineering 
as well. Mr frame rates 
. The Mullard 


verter was des 


Wray f 1 lens recordir om the lun 


multiplicatio 


n 1926 


scent screer lens adequate! 

screer re 

To recor: 

exposures at ) (10 

WALTER KE. KINGSTON is the d tor of the new Atomic ec.) it is necessary to u th spee 
ee " t Elect ict Bayside filn When this . sed to give 

am of research 

f 


maximum film spee« he resolution is 
or materials for limited by the grain size. Resolutio 
manager of l ghtly 
Kingston has re are norma 


researches it emulsions 


better an 600 lines pe 


] le with the 


Diagram showing the optical system and 

HOMER HK. OLDFIELD, Jr... newly apm ~d i electron flow in the image converter 
t ft General Elect Advanced Electronics Cer 

oe, heen with G-E's 

Activ t orld War II 

the Army 


| radar, and 


nag ‘ 


for similar work or 
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New Products 
t ed page 23) 
Magnet 


th Drive, 


DIRECT-READING FREQUENCY METER 
Now ir production at Gertach P 


x1 


frequency meter 


1 Was design © provide a direct 
ethod of measuring or generating any 
frequency from 20 to 480 megacycles: 
equency is read direct from a dial, 
thout the use of a calibration book 
vision has be« made to modulate 
carrier frequen 
at 1000 evele 
Model FM-1A employs a unique and 
riginal ci extremely 
accurate 1.0 vele ystal, with 
able capac mming to allow ex 


adjustment | frequency measure 


nts are referenced to crystal, 
which has a temperature coe 


of l per degree ‘ 


OUTPUT TRANSFORMER 
Excellent freque 
wer-handling capacity 

astaticism, and flexibility 

e ratios have heer co 


npact 
} 


Massact 
Mass 


Leakage reactance betweer 


Avenue, Cambridge 


small to give 
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listortior 


from switching transients ir 


onventional push-pull circuits, and con 


nections t ndividual primaries are 
vided for certain single-er 


pull circuits 


ded pust 
In addition to its use reguiar audi 
amplifiers his transformer is well 
adapted for use in high power modula 


tors, and in amplifiers for electronic 
musical instruments and constant-volt 
audio distribut 


age ion systems 


SUB-MINIATURE TUBE SOCKETS 
Tube Socket 
now offers a complete line of sub-minia 


Mycalex Corporation 
: } 


ture tube sockets, designed for high effi 


crency service in electronic equipment 
These 


compact sockets it without screws 


where space is 4 a premium 


rivets in sf ped chassis holes 
Improved electrical performance and 

greater mechanical protection for the 

tube are provided through the use of 


“Mvycalex 410.” injection-molded, glass 


onded n socket body, thar 


would be possible with ordinary insu 
lating materials 

These tube sockets are available with 
cadmium-plated brass contact terminals 
or silver-plated beryllium copper ter 
minals, assuring low ntact resistance 
freedom from corrosion and ease of sol 
Complete information will be 
Tube 


Rockefeller 


dering 


supplied on request to Mycalex 
Socket Corporati 30 


Plaza, New York 20, N. ¥ 


GAIN SET 
An a.c perated 
12A ansmissior 


been designed for the measure 


rack-mounted Type 
measuring or gait 
ment of voice y 
the Daven Company, 191 Central Ave., 
Newark, N. J. The source output and 
rece . nput of the 


transmission systems by 


gain set are 
600-ohm balanced circuits provided with 
d.c. blocking 


capacitors so that 


equipment will not interfere with 
normal operatior odern dial 
tems. 

Controls are provided on the front 


panel for adjusting the 1000-cycle fre 


POLYSTYRENE 


ROD 12 LENGTHS 
Price § 0... 
$03 % 
0 "% 
0 61 
6 % 
21) (1N, 
40 1% 
57 2 
TUBING 12 LENGTHS 
o 


16 


WW Wy, 
1% 
Both Red and Tubing alse available 


in 48 lengths to order. 


LEEDS RADIO 


5 Vesey 
COrtlandt 


“e 


Street 


7440 


MISSILE 


TECHNICIANS 


for 
FIELD TEST POSITIONS 
in 
NEW MEXICO 
“The Land of Enchantment“ 


* + * * 
ON 


Guidance 
Flight Testing 
Servomechanisms 
Telemetering 
Test Equipment 
Airborne Electronics Equipment 
* 
IDEAL WORKING CONDITIONS 
WRITE: Fie.o TEST DIRECTOR 
P. ©. BOX 391 
HOLLOMAN AIR FORCE BASE 
NEW MEXICO 
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“THER RECORDING AND RE- 
PRODLCTION OF SOUND” »b 
Rapio @ TEL 
RADIO- ELECTRON Kk 


ver Read, Editor of 
News 
ENGINEERING Second 
lished by Howard W 
Indianapol 5, Ind. 790 pages 


Sama & ( 
o the red | of the meter. Errors due 


$7.95 <go - 


© internal rtion of 


justrations 
the tube cir 
The second edition of thi reference 

located 


at the front end of the amplifier, which 
provi 


cuits are eliminated by filters, 


manual has been greatly enlarged and 


expanded to make it an invaluable 


de four frequency response curves 
source of information for 


hob! in all branches of aud Er 


r engineers and 


COMPACT AM TRANSMITTER 
The new one-kilowatt AM 
tter which has been announced 


i neering Products De 


phasis t yughout is or 
pre ‘ } bie 


Subjects covered include 


a complete, luc 
broadcast 
basic transn 
cepts; dise recording and reproduction, p Re 

partment J., is less thar 


and 
control. 


including microgrooves magnetic re 
cording; equalizers and tone controls S predecessor 


music PA 
record ‘ tema and aud neas 
Detai led 


mercial equipment is inclu 


amplifiers; complete ires 4 single ¢ ing 


Streamlined mechanical constructior 


ments information improved circuits and components 


throughout reduce power 


e-fourth R« 


ded wherever consumption 


practicable. The last chapter presents °Y approximately 


the NARTB recording and reprodu 

and a glossar 

: appendix contains a wealti 
| ous data such as math 

cal t ‘ codes, bibliograpt 
magnetic ‘ , nhomographs 

and mat! t | formula 


lard refs 


“SHORT-WAVE RADIATION 
PHENOMENA,” in two 


fie and 


volumes, 
Techni 


*ublished 


pages. $20.00 ated, d afford onomies in 


Reflect 


space 
ing the a ntenance 
‘ xp rier 
a ur 
formulas, and theory LOW / MEDIUM 
dination effecta. The FREQUENCY TRANSMITTER 


applications f al ad A new type MW low, medium-fre 


phenomena as well quency transmitter is available from 


PHOTO CREDITS 
Credit 
tleetrie Cx 
Boesch Mfg. Co 
Nat. Bureau of Stds 
Prod. In 


Laboratories 


Amor 

mental 
s and « 
Vani ‘ 
electromagneti snia Elec 
lephone 

electric and magnet I 
iuatra ona 
menta ethods ised 


General Aniline 


& Film Corp 


ttom) 


netic theory opagat 


istics; transm i 
tion unobatructed 
Accessories (< 


» radiation in the presence 
jurnell & Cx 


and space 
obstruct 


~e- 


electromagnetic 


Westinghouse Elect yrporation for 


xed statior yeratior It is intended 
e communica 
services operated 
and airlines, gov 
nd radio 
with Fc¢ 
s adaptable 
frequency-shift keyir 


types of emissior tion to c.w 
m.c.w., and phone 

The design of tl <quipment repre 
sents a new appr the problen 


encountered in us large inductors 


and capacitors at 
MW tre 


transformers f ve k 


low frequencies 
The type uses iror 
core wand me 
dium frequencies which are small in size 


and eliminate the necessity for tank 
reuit tur ing 

For further information, write West- 
Electric { orporation, Box 


Pittsburgh 30, Pa 


(HANIA SND. 3 ‘\ IR 


inghouse 
2099, 


MAR. 31-APR. 2 


APRIL 15-17 


eting 


us 


APRIL 19 


uthwestern IRE 
Engineering 
Texas 
Parts and Elec 
Conrad Hilton 
te) 


AUGUST 27 29 
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Teroidal Coil 


(Continued from page 6) 


when changing from one size to an- 
other. 

The machine weighs approximately 
300 pounds and is designed for bench 
operation with over-all dimensions of 
18” in width, 24” from;front to rear, 
and 14” in height. 

Fig. 4 shows a variety of toroidal 
coils which can be wound on the Boesch 
type of machine. 

Another type of machine, known as 
the “Micafil” type, is manufactured by 
Micafil Ltd. in Zurich, Switzerland, and 
is marketed in the United States by the 
Cosa Corporation. This machine can 
wind either a sector or 360°. A geared 
ring goes through the toroidal core 
which is engaged for rotation, preclud- 
ing inner diameters of less than 9/16” 
The small- 
est size machine for handling the small 
est toroidal coils has the following 
specifications: 


for the smallest size version 


1. Maximum outer diameter of 3%”, 
minimum outer diameter of 1%”, 
and minimum inner diameter of 
9/16". 

Wire sizes that can handle 23 to 
34 AWG, wire being under ten 
sion 

. Maximum shuttle speed of 200 
rpm while winding 
Shuttle capacity of 1% 
copper wire. 


ounces 


third type of machine is the Har 
der development, evolved by Donald 
Harder of San Diego, California. The 
original version of this machine was 
known as the “NEL” winder, as it was 
based on initial work done at the Navy 
Electronics Laboratory by Mr. Harder 
and other employees. In this machine, 
a hollow split ring is manually forced 
open and placed through the core. Wire 
is then unwound from a spool into the 
semi-opened ring. When the hollow ring 
bobbin is full, or contains sufficient wire 


Fig. $. Permeability vs. molding 
pressure for carbonyl! iron powders. 
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Pig. 10. Q ws. frequency for wedding ring toroid. Curve a--930 core; curve b-—-395 core. 


to wind one coil, it is reversed and un- 
wound on the core, rotating by fric- 
tional contact against a motor drive 
This machine can wind up to 360°, but 
rotating the coil to control deposit of 
lay is done manually by approximation. 
An electronic counter operates with 
each rotation of the split ring bobbin 
and has minimum tension, or virtually 
no tension, on the wire. This permits 
the use of very fine wire, such as No 
44, at high wind- 
ing speeds over 


ulated for their achievements to date. 
Present machines embody patentable 
inventions and more are likely to emerge 
as efforts are made to wind more coils 
in less time in a single unit of equip- 
ment handled by a single person. The 
machines described herein have greatly 
reduced the price and improved the 
availability of these toroidal coils so that 
they are rapidly encountering increased 
acceptance and utilization afield 


-®~ 


1000 rpm. The 
minimum inner 
diameter of the 
coil is limited only 
by the outer di- 
ameter of the split 
ring bobbin. Holes 
with less than a 
4” diameter can 
be handled by use 
of a split ring 
having a thick- 
ness of less than 
that dimension. 
Several manu 
facturers of to- 
roidal coils have 
constructed their 
own winders, ap- 


OPHAR 


Zophor waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot, 
electronic and electrical equipment or 
components of all types; radio, tele- 
vision, etc. 


COMPOUNDS 


proximating 
methods described 
for the three 
types mentioned 
above 

Although great- 
er progress could 
be made in the 
radio art if sim- 
pler, quicker, and 
cheaper means 
existed to wind 
toroidal coils, the 
manufacturers of 
existing designs 
are to be congrat- 


RADIO-ELECTRONIC 


Cold flows from 100°F. to 285°F. 
Special woxes non-cracking at —76°F. 


Compounds meeting Government speci- 
fications, plain or fungus resistant. 


Let us help you with your engineering 
problems 


ZOPHAR MILLS, inc. 
112-130 26th Street, 
Brooklyn 32, N. Y. 


WIDE-BAND AMPLIFIER RANGE EXTENSION 


A nomograph tor determining the value of inductance to use 
in extending amplifier range by the shunt-peaking method. 
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This Amazing MAGNA-TIP 
SCREW DRIVER! 


4 Screw Divers in 1 


...with every 100 Sylvania 
Receiving Tubes or 4 Picture Tubes 
purchased between April Ist and May 15th 
"SAVES HOURS 


IN RADIO “a sized bit in place and a permanent Alnico magnet charges the 
AND TV work! bit...holds both your bit and screw in place for fast, easy, one- 


y eo hand operation. 
LW 
Lo ¥ sLifetime quality 


"NEVER LOSES 
Made of fine tool steel, this slim-shaft driver is 842 inches ITS MAGNETIC 


long. Equipped with 2 Phillips and 2 slotted bits, (3 bits 
Grip!" 
in handle compartment and one in shank). And the shank . 


itself is a power driver for 44-inch hex-head screws. 


It's the greatest time-saving tool you ever saw! Just slip the right- 


You get it FREE when you buy 4 Sylvania TV Picture 
Tubes or 100 Sylvania receiving tubes. But, better 
hurry! Offer closes May 15th. Your Sylvania Distributor 
is the man to see... TODAY! 


* SYLVANIA* 


RADIO TUBES, TELEVISION PICTURE TUBES. ELECTRONIC PRODUCTS ELECTROMNC TEST EQUIPMENT. FLUORESCENT TUBES, FOCTURES, SIGN TUBING, WARING DEVICES: LIGHT BULBS, PHOTOLAMPS. TELEVISION SETS - 
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What you can do now 
to speed your 


SUCCESS IN RADIO- 
TELEVISION- 
ELECTRONICS 


Send for this FREE CREI Booklet and see 


-----------------------------4 


{i RE. is a vaeaney con up. It means a boost i vour ambition and energy into knowledge that pays off 


pay. prestige and securitv. Can vou fill it? Since its foundir » 1927. CREEL has provided thousands 


inswer is “No,” if you postpone your preparation of professional 


s. The answer is “Yes.” if opportunity finds During World War Il CREI trained thousands more for 

dy Ready means PRAINED And your the Armed Services. Leading firms choose CREI courses 
training must start now, if you expect to be big enough for group training in electronics at company expense 
rjob. You ask “What can I do now?” You will umong them are Lnited Air Lines, Canadian Broadcast 

valuable suggestions in a free booklet, “Your ing Corporation Trans Canada Airlines, Bendix Products 

e New World of Electronics.” Not only does Division, All American Cables and Radio. Inc RCA 

fabulous opportunities it tells vou what to Victor Division. Mochlett Laboratories, Canadian Mat 

grow with an industry desperately seeking trained coni and Heppner Mfg. CREP s practical courses are pre 


radio men with technical educations 
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['\V sets and over 100,000,000 radios in willingness to learn. We supply the technical training 
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the most daring experts are reluctant to pre ible in the new Age of Electronics. Fill out the coupon 

" { ind mail it now. Well promptly send you your free 
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dy to transtorm 


the right way... 
the ONLY way... 
for the most SENSITIVE to install: 
stacking arrangement 
you’ve ever seen! 


' 


Versatile yes! And efficient, too! Full wave spacing on the 
Super Mount improves the performance of any antennas, and provides 
higher gain than any other practical stacking arrangement yet devised. 
A 4 Bay Low Band Z-Match Yagi array, installed on the Super Mount, 
and using Channel Master's new Z-4 Matching Harness, provides gains 


of over 15 DB, the highest ever achieved in a practical TV antenna 


installation. Easily assembled 


E T 3? natch snd watch jain zoom kyword! 


It’s a well-known fact. The mismatch created by stacking ordinary 
Yagis causes a noticeable loss of gain. Now — Channel Master has 
developed the Z-4 Matching Harness, which extends the impedance- 
matching principles of the exclusive Z-Match Yagi system. This 
Harness perfectly matches 4 Z-Match Yagis to 300 ohm line. Such an 
array provides over 15 DB gain on the Low Band, and over 16 DB 
gain on the High Band—providing the strongest and clearest fringe 


pictures you ve ever seen 


Remember—antenna gain is pure gain—tree of noise and snow! shp18 


Unlimited stocking arrangements 
x» me Write for complete technical literature mode possible by the Super Mount. 
> 
a 


V 
and name of your authorized distributor. list price 


CHANNEL MASTER CORP. ww «> 
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@ In York, Pennsylvania, a tough TV reception 
area, Leon Bernstein's Peak Television Service has 
tripled its business volume in the past 6 months. 
While doing this, reports Bernstein, ‘we have not 
added to our personnel and we've cut shop costs by 
50°. The answer is in the efficient General Electric 


test equipment we bought last May. More than any 


other factor, it has helped build our reputation for 


fast, accurate repair work.” 


Repair bills tell the story. | sing ordinary TV test 
equipment, a typical sync repair job added up to 3 man 
hours in the shop and $12.25 billed to the customer. 
An identical repair job done with the reliable 
General Electric Scope, Marker and Sweep was 


finished in 142 hours! 


Have you checked your shop costs lately? 
The G-E Tube and Parts distributor in your area may 
have the answer to a better profit story for you. Call 
him today, and ask to see a demonstration of what 


these instruments can do for your operation 


TV TEST EQUIPMENT THAT COVERS BOTH VHF AND UHF 


General Flectric Company, Section 
Electronics Park, Syracuse. N. Y 


Please sxcad me latest bulletins on General Blectric 
Television Test Equipment 


NAMI 


GENERAL ‘% ELECTRIC Jam 


ADDRESS 


ciTy 
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Here's why it saves you 
Centralab switches — 


You'll get the switch you want...when you want it...at one source! 


U 


Your nearby Centralab distributor offers the most complete line of 
switches, kits and parts available to the industry! 


“Tt it i ible at all — my ¢ ralat 
will have 


That what 


ROTARY SELECTOR SWITCHES 
positive | 


Centralal listributor has then 
f ulti-pole Rotary o 
Shorting or non-shorting 


It you are I Iding your own swit hes ror t 


etc. — you'll find switch parts, indexes, kits 
tralab’s standard or “DD” line that meet your 
ments. And that goes for highly rated switcl 


custom installations or high fidelity power suf 


When you need switches or switch parts 
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MERIT 


TV full-line” Components For 
improvement Replacement, Conversion 


SELL IMPROVED RECEPTION 


MERIT “TV Kit ©1000 for edge te edge 
fecus--contains MOF.79 Cosine Yoke 
HVO-7 Universal Flybeck end MWC.-1 
Width Linearity Centre!. Keep o Kit handy 
~— you'll get plus business end « repute 
tien fer “know-how” 


mor.70 origina! of the 

“cosine” series — low hors 

high wert inductance Used 

by such fomeus sets as 
Redic Creftemen. Cosine Yokes will im- 
preve 10,000,000 sets now in use 


MERIT...HQ for TV Service Aids 


MERIT's 1952 Coteleg #5711 now eveoil- 
able introducing MERIT F-RF Cols, 
includes Coil & Transtermer dete, listings 
Other MERIT service aids: TV Repl Guide 
#404, Sept. ‘S) isewe — covers 3000 mod- 
els, chossis of 62 mitra, Cross Ref Date 
on RF Coils, Form 994. Write: Merit 
Cell and Trensfermer Cérperction, 4425 
Nerth Clark Street, Chicage 40 


These three MERIT extras help you: 
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© Full technical date packed with 
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“When we think of 
V-R tubes. we think 
of CBS-HYTRON’’ 


TUBES ARE KNOWN 
BY THE COMPANY THEY KEEP 


It’s automatic with scores of top-flight manufacturers. They 
turn to CBS-Hytron for the miniature OA2, OB2 and stand- 
ard OC3, OD3 

That's only natural. They know CBS-Hytron has the know- 
how know-how gained from making over 15,000,000 voltage 
regulators. They know CBS-Hytron supplies these apparently 
simple tubes to either JAN or commercial specifications. (In 
fact, CBS-Hytron’s factory tests of VR tubes are much tougher 
than JAN.) And they know CBS-Hytron top producer of 
VR tubes can be depended upon for prompt delivery 

Follow the leaders yourself. Buy the best. Order your 
gaseous voltage regulators from CBS Hytron. 


Write for Complete Free Data on 


CBS-HYTRON voltage-regulator tubes 


MAIN OFFICE: Solem, Mossochusetts 


April, 1952 


Reads like the blue book of electronics 


RS 
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Admiral Corporation + Airborne Instruments Lab., 
Inc. + Aireraft Armaments, Inc. + Aireraft Radio 
Corp. + Airesearch Mig. Co. + Applied Physics ¢ orp 
Applied Research Laboratories + Arma Corporation 
A.R.F. Products, Ine. + Atomic Instrument Co. 
Audio Products Corp. + Ballantine Laboratories, 
Inc. + Arnold O. Beckman, Inc. + Bell Aircraft 
Corp. + Bell Telephone Laboratories, Ine. + Bellaire 
Electronics, Inc. «+ Bendix Aviation Corp. + Berke- 
ley Scientific Corp. + Bill Jack Scientific PR 
Co. + Bright Radio Laboratories « The Brinnell Co. 
Browning Laboratories, Inc. «+ J. H. Bunnell & Co. 
Cambridge Instrument Co., Inc. «+ The Allen D. 
Cardwell Mig. Corp. + CBS-Columbia, Inc. + CBS 
Television + Collins Radio Co. + Connecticut Tele- 
phone & Electric Corp. + Consolidated Vultee Air- 
eraft Corp. + Cornell-Dubilier Electric Corp. + 
Crosley Division, Aveo Mfg. Corp. «+ DDD Manufac- 
turing Co. + Douglas Aireraft Co., Inc. «+ Allen B. 
DuMont Laboratories, Inc. + Ede Corporation + 
Kicor, Inc. + Electro-Physical Laboratories, Inc. 
+ Electrotechnic Corp. + El-Tronies, Ine. + Fada 
Radio and Electric Co., Inc. + Fairchild Guided 
Missiles Div., Fairchild Engine and Airplane Corp. 
+ Federal Manufacturing and Engineering Corp. - 
Federal Telecommunication Laboratories, Inc. + 
Federal Telephone and Radio Corp. . Ford 
Instrument Co., Div. of Sperry Corp. + Gaveco 
Laboratories, Inc. + General Communication Co. 
General Precision Laboratory, Inc. + General Radio 
Co. + Gilfillan Bros., Inc. + Gonset Company + The 
Gray Mfg. Co. + The Hallicrafters Co. «+ The Ham- 
marlund Mfg. Co., Inc. + Harvey-Wells Electronics, 
Inc. + Hazeltine Electronics Corp. + Hewlett-Pack- 
ard Co. + Hickok Electrical Instrument Co. + Hoff- 
man Radio Corp. + Hubbell & Miller Co. + 
Industrial Control Co. + Industrial Development 
Engineering Associates, * Jack & Heintz, Ine. 
i nt Co. + Kepco Labora- 
tories, P. Lavoie Laboratories, Inc. + Lear, 
Incorporated + Lewyt Corporation + Link Radio 
Corp. + Loral Electronics Corp. «+ Lyman Electronic 
Corp. + Lysco Mig. Co., Inc. «+ P. KR. Mallory & Co., 
Inc. + The Glenn L: Martin Co. + The W.L. Maxson 
Corp. + McDonnell Aircraft Corp. «+ McElroy Manu- 
facturing Corp. + Melpar, ine. « Midwest Engineer- 
t Co., Ine. + Minshall-Estey Organ, 
Motorola, Inc. + National Company, Ine. 
National Electrical Machine Shops, Inc. + National 
Research Cor * National Research Council, Can- 
ada + New l jon Instrument Co. + Nuclear Meas- 
urements Corp. «+ Nutone, Inc. «+ Photobell Co. 
Pilot Radio Corp. + Portable Electric Tools, Inc. 
Precision Apparatus Co., Inc. « Press Wireless Mfg. 
Co., Inc. + Kadiation, Inc. + Radio Development & 
Research Corp. + Radio Engineering Laboratories, 
Inc. + Rauland-Borg Corp. « Raymond Rosen En- 
gineering Products, Ine. + Raythe 
Reed Research, Inc. + Sanborn 
amo Electric Co. + Schuttig 
+ Sentinel Radio Corp. + Servomecha 
Setchell Carl« Ine. + Shalleross Mig. Co. 
Sickles Div.. General Instrument Corp. + 
bleetronic Corp. + A. F. Smuckler & Co., Ine. + Sonar 
Radio Corp. + Spencer-Khennedy Laboratories, Inc. + 
The Stamford Llectronics Co. + Fred Ste abora- 
tories + The Superior Electric Co. «+ The Technical 
Materiel Corp. + Telechrome, Inc. + Tel-lnstrument 
Co., Ine. + Times Facsimile Corp. + Tracerlah, Ine 
+ Trad Television Corp. + Transducer Corp. « United 
Scientific Laboratories, Inc. « Varo Mig. Co. Ine. 
Wells-GCardner & Co. + Western Electric Co. + 
Western Sound & Electric Labs... Inc. « Westing- 
house Electric Corp. « Weston Electrical Instrument 
Corp. + Weston Laboratories « Wileox Electric Co., 
Inc. «+ Witeo Mfg. Co. 


In addition to many other prominent manufacturers, the 
U.S. Army, Navy, Air Force, Coast Guard, AEC, CAA, 
FCC, National Bureau of Standards, government develop- 
ment laboratories and other government agencies, well- 
known research laboratones and universities, foreign coun- 
tnes, and the nation’s leading electronic parts distributors. 
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THE LATEST AND THE GREATEST 


ADVANCEMENTS IN PICKUP CARTRIDGES 
ARE 


pt statie 


THE 
“TWIN CAC” 
MODEL CAC-D-J 


hangers. The first turn 


pphiret 


LIST PRICE $10. 50 CODE ASXDJ 


ONE OF THE THREE NEW 
ASTATIC TURNOVER 
PICKUPS EQUIPPED WITH THE TWIN CAC CAR 
TRIOGE IS A SPECIAL MODEL, THE 9-D, LISTING 
AT ONLY $11.50. IT 1S DESIGNED FOR REPLACE 
MENT ON V-M MODELS 920, 950. 955, 970, 971, 975 
980 AND 985. REPLACE THE ENTIRE TONE ARM 
EASILY, QUICKLY, WITH ONLY A SCREW 
DRIVER—FOR THE THRILLING NEW PERFECTION 
OF REPRODUCTION WHICH THE TWIN CAC 
CARTRIDGE MAKES POSSIBLE 


THE MODEL L-12-U 


breakage tr 
saished @ 


srtridges the 


LIST PRICE $4.95 CODE ASWSF 


WRITE FOR COMPLETE DETAILS ON ANY 
ASTATIC PRODUCTS MENTIONED ABOVE 


ORPORATION 


CONNEAUT ownw:o 


EXPORT DEPARTMENT: 40! Broadway, New York 13, N. 
Cable Address: ASTATIC, New York 
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nveil its line 
s at the Pa 

May and off 
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Furniture Market held in July 

" SYLVANIA ELECTRIC PRODUCTS 
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of GLAR ow FURNITURE MFG. COM- 

pasty at High Point The 55.000 

oO te as part 

npany's Radio & Tele 

BECKMAN & WHIT- 

LEY INC., San Carlos, California instru 

ment-engineering organization has 

shed a new guided missile prod 

livision LOU F. WAELTER- 

MAN has established a new manufac- 

turers’ representative firm which has 

iarters at 8543 McKenzie Road 


IRVING G. ROSENBERG has been named 


ations, responsible for 


been manager of Du 

Vont’s cathode-ray 

(a tube livision since 

— 1946 and actively 

growth and expansion 

has been with the company since 
starting in production control 

will make his headquarters at 

ompany’'s ast Paterson, N J 


STANDARD COIL PRODUCTS CO. INC 
and General Inst ent ¢ —— 
have agreed to an « hange of stock : 
the rate of five s ‘ f General te. 
ument tor four ! es of Standard 
nl 


st 
Standa | r t yperate Gen 
il Instrument a wholly-owned 
ubsidiary t er company has 
’ , | Ban 
another 
ment ¢ 

has plants 
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ing Ne w York "TUNG- SOL 
SALES CORPORATION has moved from 
ngeles to 857 Washington Boule- 
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Right for Sight 


Makeshift Replacements Y 


ry 


Reduce Picture Quality 


it placem nts with 
Ravtheon Television Tubes 


assure pric ture quality 


Don’t forget! Raytheon Picture Tubes with Corona Inhibitor 
give constant picture clarity whatever the weather. 


RAYTHEON MANUFACTURING COMPANY 
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Regency i? JIGMAL BORTTER 


RARE GEMS BY TRABSBERT &@ HOEFFER. INC —~ MAUBOUSSIN 


BURTON BROWNE ADVERTISING 


bemena, BH rvccrare 


2. 


PRACTICAL AIDS 70 MAKE 
YOUR SERVICE JOB EASIER! 


4. 


1. Roadie and TV Service Manuals 


Four separate volumes of service 
notes on AM home and portable 
receivers, FM and TV receivers, and 
radio-phonos. The books contain 
compiete service manuals on G-t 
radio and TV sets for the years 1946 
through 1952. Also schematics, parts 
lists, alignment procedures, electri 
cal and mechanical specs, etc 


4. Bound Volume 1939-1942 


Here are all the individual manuals 
for G-E portable and home receivers 
manufactured during the years from 
49 to “42 inclusive. AM home and 
portable receivers, FM sets, TV re 
ceivers and radio-phono combina 
tions. Schematic diagrams, electrical 
and mechanical specs, parts lists, 
etc.—all in one binder 


5. 


2. G-E TV Receiver Service Guide 


Brand new—80 pages packed with 
information on all G-E television re 
ceivers built since 1945—102 mod- 
els! Contains schematic diagrams, 
replacement parts list, tube and com 
ponent layouts, picture tube assem 
bly adjustments, cabling of combina 
tion receivers, R-F tuner units, and 
top and bottom chassis views 


— Nene 


5. TV and Radio Parts Catalog 
and Price List 


Lists the parts of every G-E radio and 
IV receiver manufactured since 
October, 1945. In this book you will 
find all the information you need 
about any part—catalog number, de- 
scription, sets in which it is used, 
and price. Practical, hard cover, 
loose-leaf pages 


a 


ie 


ene, 


~r 


6. 


3. TV Principles and Practice 


A complete course in itself—for the 
trained serviceman. Each chapter isa 
separate booklet of standard ofhce 
hile size. Fifteen in all, they cover 
practical applications of TV receiv- 
ers of the post-war period, together 
with a detailed description of mod 
ern test equipment; TV antennas and 
trouble shooting techniques 


6. FM Principles ond Practice 


Special effort has been made in this 
booklet to acquaint the serviceman 
with the important differences be- 
tween AM and FM. Circuit descrip- 
tions are particularly complete. U se- 
ful information on antenna theory, 
plus pointers on how to choose an- 
tenna location and how to calculate 


antenna length 


HOW TO GET THEM-— Your General Electric receiver distributor is the man to call. 
He will see to it that you get the aids you need to make your servicing more profitable. Why 
not ask him today? General Electric Company, Receiver Department, Syracuse, New York. 


Cll CAR ful jouw confidence 272 


GENERAL ELECTRIC 
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GET YOUR NEW 
hallicratters 4 


COMMUNICATION RECEIVER HERE and 


Save Money With a Suyesae 

Trade-In Allowance on Your 

Used Test and Communication 
Equipment 


For super dooper savings on Hallicrafters Receivers get a Walter Ashe “SUR- 
PRISE” Trade-in offer on your used (factory-built) Test Instruments or Commu- 
nication Equipment. Walter will give you an extra-liberal allowance that will 
put the Hallicrafters model of your choice within easy reach! So don't delay! 
Get your trade-in deal working today. Wire, write, phone or use the handy 


mae 7 
sot dund. ot Sea” 


ips Ee 


bwisite youn eo 


Bis. 


eat t/t 


Keep The Home Ties With The 
anne S-72, Long-Range Portable 


Less speoker). 8-46 specher, 19 Ibs Only $19.95 Soldier, sailor, marine, businessman, diplomat, world traveler, explor- 
er—wherever you are ... no matter where you go... you'll always 
be just “around the corner” from home with this extra-sensitive, port- 
able broadcast-short wave radio. Plenty of sensitivity for far-distant 
stations, even where ordinary receiving sets fail. Can be used on 110 
120 volt AC or DC, or self-contained batteries. Covers 540KC. To 3OMC 


Shpg. wt. 16 Ibs. FREE CATALOG! 


Only $109.95 (less battery) 


New 164 page catalog. Features all the 

Battery Pack for $-72 latest and best in ham gear, radio 
(Shpg. wt. 8 Ibs.) $4.17 equipment and electronic supplies for 
industry, schools, home and workshop 


All prices F. 0. B. St. Lowis * Phone CHestnut 1125 


WALLICRAFTERS $.388-—Shpg. wt. 14 Ibs... Only $49.50 


Walter Ashe Redie Co QN-4-52 
1125 pga soe ' wie : SEND 
FOR YOUR 
COPY 
TODAY! 


RADIO CO. 


1125 PINE ST.* ST. LOUIS 1. MO 
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Learn RADIO 
STELEVISION 


—New Package Unit Plan—PAY AS YOU LEARN 
MONTHLY PAYMENT CONTRACT TO SIGN! 


ae 


seme TRAIN IN 10 MONTHS iss 


*. . 
OF RADIO- At Home in Your Spare Time 
TELEVISION 4 2 
Now be ready for Radio-Television s big pay opporten 
EQUIPMENT a A ties in a few short MONTHS! Frank L. Sprayberry s completely 
g new Package training anit plan prepares you im just 10 
: MONTHS or even less! Equally important, there is NO 
monthly payment contract to sign thus NO RISK to voul 
¢ This ts America's trest, most complete, practical traiming—gets 
e you ready to handle any practical job in the booming Radio 
Television industry. In just 10 months you may start your owa 
prottable Radio-Television shop or accept « good paying 
ob on this fascinating expanding held at work you've always 
wanted to do. Me. Sprayberry has trained hundreds of successtul 
Radio-Television technicians—and stands ready to train vou ia 
less them one year, even if you have no 1© ‘ You learn by 
DOING actually working with vo 4 sipment of special 
design to illustrate basic theory instead of relying on books alone 


VALUABLE EQUIPMENT INCLUDED WITH TRAINING 


The mew Sprayberry “package” plan includes many big kits of genuine 
professional Radio-Television equipment. While training you actually per 
form over 300 demonstrations, experiments and construction prorects. in 
ddition, you build «a powertul 6-tuhe standard and short wave radw set, « 


° multi-range test meter, a signal generator, signal tracer, many other provects 
All equipment is yvowrs fo beef ’ have practically everything you need 
to set up your own service shop. The mmteresting Sprayberry book-hbound 
of °e P lessons and other training materials all are yours to keer 
Approved for EARN EXTRA MONEY WHILE YOU LEARNI 
- All your 10 months of training is AT YOUR HOME in spare hours. Keep 
Veterans Under on with your present job and income while learning and carn EXTRA 
CASH in addition. With cach traning ackage unit, you receive extra 


the G 1 Bill plans and ideas for spare ume Radio relevis on yobs. Many stedents pay 
~~ for their entire training this way. You get priceless practical experience and 
earn generous service tees from gratetul customers. Just one more reason 
why the Sprayberry new 10 MONTH-OR-LESS training plan is the best 
Radio-Television training 19 America today. If you expect to be in the 
armed forces later, there 1s no better preparation than good Radio Tele 
vissoo training. 


BS FREE siivision Pons 


I want you to have ALL the facts about my new 10 
MONTH Radio-Television Training — without 
cost’ Act now’ Rush the coupon for my three biz 
Radio-Television books “How to Make Money in 
Radio-Television,” PLUS my new illustrated Tele 
vision Bulletin PLUS an actual sample Sprayberry 
esson—all FREE with my compliments. No 
obligation and no salesman will call on you 

Send the coupon in an envelope of paste on 

back of post card. | will rush all three books 


at once! 


SPRAYBERRY ACADEMY OF RADIO 
Dept. 25-4, 1) Nerth Cone! St, Chicege 6, tl. 
eee ee eee eee ee 
SPRAYEERRY ACADEMY OF RADIO, Dept. 25-4 
111 Nerth Cone! S1.. Chicage 6 Mm. 
Pleose rush to me all intormetion on your 10-MONTH Rodio- Tele 
vison Trowmmng Vion | understond thn doe: not obligate me and 
thot no sclewmen will coll upon me. 


NO OBLIGATION 

No Salesman 
Men already in Radio who seek a short inten- 

IF YOU ARE sive 100% TELEVISION Training with W 
NCLUDE ovined 


EXPERIENCED IN RADIO FUL! FOUlnM 


to check and mail the coupon at the right. 


r { 
tla 


hee 
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Now in MASS PRODUCTION... 


PYRAMID ULTRA-COMPACT | 


metallized — 
paper capacitors 


| PYRAMID Series M CAPACITORS use a specially- 
prepared metallized paper, providing all-important savings 
in size and weight Pyramid now produces 
large quantities of these capacitors in a wide variety of 


cardboard or hermetically sealed metal containers 


Your letterhead inquiries are invited 


) PYRAMID ELECTRIC COMPANY - 1445 Hu0sow aivo,, North Bergen, NJ 


VYITH the rapid ircu i 
ntroduced in e growing elevision industry 
he TV technician is compelled to develop new and 

A troubleshoot 


‘ be aS a source of 


echr jues t Keep pace 
ised 0 pictur 


‘loped 


by Hoshour, di 
poratron and pre 


ians throughout the 


known fact that a good radio technician can 

a radio receiver by simply using his ears 

into circuitry, what he hears and usually 

the trouble By the same token, a T\ 

is eyes to ferret out service faults. The 

is an important and readily available piece 

f test equipment and it furnishes a great deal of servicing 

ion. If the TV technician knows in what way the 

rcuits contribute to a normal television picture, 

viewing the face of the picture tube, determine 

ilar circuit is causing a certain trouble. The 

ian to interpret what he sees on the face 

he picture tube will provide him with a quick, easy 
modern method of television troubleshooting 

The test patterns reproduced in this and the articles 

to follow are ac al photographs of the picture tube of an 

The various conditions were 

Only 


g television receive! 

in the receiver to give the desired results 

‘ touched by the artist's brush as the desired 
conditions could not be set up at the time The test pat 
tern used is the RCA “Indian-Head 
patterr nsisting of 24 dots horizontally and 14 dots ver 


superimposed on a 


Fig. |. Normai picture. It is clear. steady. with proper con 
trast between black. white. and various shades of grey. is 
properly centered and focused. and has excellent definition. 
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By 
KEN KLEIDON 


Belmont Radio Corp. 


i 
= 
—— 
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; 


Part I of @ three-part series. How the teat 


petiern on the picture tube can be used ta 
isolate the treuble. Once gou have learned te 


interpret what you see, servicing is simplified. 


tically obtained from a composite video and r.f. generator 
at Belmont Radio 

Fig. 1 is the average televisic 
on any normally operating receiver in a local signal area 
Obtaining a good television picture depends on the fol 
lowing factors 
design and adjustments, signal strength, and antenna in 
Stallation. The station transmission curbs greatly limit 
the over-all quality of a television picture. Present FCC 
standards limit the system in bandwidth and resolution 
and provide a picture which is equivalent to 16 mm film 
A 16 mm film has approximately 250,000 picture elements 
whereas the standard 35 mm movie film has approximately 
1,000,000 elements. Thus picture quality is limited because 
of present transmission standards and “movie quality 
should not be expected 

Receiver design and adjustments also play an important 
role in obtaining a good picture. A receiver should have a 
tuner with ample gain and a high s 


ym picture that can be seer 


Station transmission limitations, receiver 


gnal-to-noise ratio, if 
Fig. 2. An example of ghosts or multiple images. The image 
at the far left is the origina! unreflected signal while the 
various displaced images to the right are reflected pictures. 


terterence 


covered in 


t - 
juite cor 


nsiderat 
e transmittec rY s whict 
mountai t her objects 
the antenna a 
delay causes 
« represents ! é ind 
reflected signals The image at f ft is tl 
ial unreflected signal The syne } zed on the 
first ghost reflection and it has 5 t strength 
Thus, it appears that there ’ for re and two 
x ghost 
There is no set or I or eliminating 
ghosts I are Many solutions th ive proved suc 
cessful in various locations However same solutior 
may not always produce the desired results. The trial and 
error method often proves to be tl procedure In 
an ea where ghosts are present, onent rotating 
the antenna may produce a stronger unre 1 signal and 


decrease the strength of the objectionab! gnal causing 


the ghosts. In some cases, pointing the ar toward 
the source of reflection rather than the on may pro 


favorable results Other suggested 1 1 include 


i more ad « } an I separ 


antennas j ’ n ‘ natching 


Ir Sarre ‘ ? ‘ I ' ‘ ‘ te “ 

, etely ein ] I ‘ ‘ } dis 

ind direction the 

best determined by i terror ince the 

a should \ ! . nit mathe- 
I F on ‘ f ghost 


ment I J i | i y att « picture 


Fig. 3. An example of rt. interference. Narrow. evenly-spaced 
bars appear diagonally between a vertical or horizontal po 
sition. Bars may be wavy or bent and vary widely in number. 


Fig. 4. Ignition interference causes sporadic black and white 
streaks in the horizontal direction. They move vertically and at 
random with no particular pattern discernible on the screen. 


Fig. 5. Diathermy interference produces a herringbone pattern 
which tears part of the picture in a horizontal plane This is 
generally synced vertically and may also move vertically. 


Fig. 6. Mistuning. faulty antenna instaliction in fringe creas 
or overloading causes white following black portions of pic 
ture to appear as ghosts with poor over-all definition. May be 
accompanied by poor sync and horizontal pulling of raster 
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Fig Normal! tringe reception characterized by lack of con 
trast accompanied by snow and in some cases. susceptibility 
to ri. interference. Good horizontal and vertical sync stabil 
ity is difficult to obtain under such fringe area conditions 


Fig. 8. Ghosts and weak signa! conditions are apt to cause snow 
poor contrast. poor sync stability. and horizontal displacement. 


Fig. 9. An example of 60-cy-le hum. The light an dark shad 
ing of the picture in the horizontal plane usually exists only 
when a picture signal or carrier is present at the ri input 


Fig. 10. Sound bars. Intermittent light and dark shadings of 
Picture in horizontal plane may or may not move vertically 


Une point of interest to remembe 
interference is that the wunt of 
rence 
and the s 
the station sig 
be caused by radiatio 
heterodyne “tweet 
ast receivers) and sound discriminators or rf. } 1 
ige power suppues in older type receivers Ke eping 
antenna transmission line away from these portions of 
\ may help reduce the interference In apart- 
gs where local oscillator radiation is offend- 
use Of a master antenna system completely elimi- 
is problen Not much can be done to eliminate 
rference unless corrective measures are taken at 
f interference Means of reducing or elim 
this type of interference include the installation 
re directional, higher gain antenna, the use of w 


aps and tuned stubs, or shielding the transmission 


adue 


I ) 


ence 


pick-up 
type interference 
aks running across the picture 
to breaking contact trical equipment 
ignition systems of t cS é cash regi 
razors, vacuum ¢ r rv adding machir 
can be picked up e antenna or tran 
in come in thre power line \ 
installed between the receiver and wall 
power line as a source of 
edies are to relocate the 
m street traffic as pos 
mussior I approximately one turn 
shielde ransmission line Another 
tion interference 
to corona or uw t igh voltage supply 
athermy interference, Fig. 5, is generally caused 
n from x-ray equipment, commercial r.f. hea 


ultraviolet and fluorescent light brush motors. and 


| 
60-cycle ope i 


equipment. This type of interfer- 


rrective measures at the source Since this is not al- 


ways possible, other methods, such as installing a booster, 


rh 


pass filters, or tunable stubs must be tried. The last 
oned suggestion has proved successful in various in- 


(Continued on page 150) 
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By 
H. S. RENNE 


Technica! Editor 
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service life greatly exceed 
conventional tubes 
Fig. 3 shows the form of presentation 
which has been adopted for the junc- 
tion transistor. The base is the center 
r “P" type section of gern um): the 


collector and emitter are the “N” type 


\W 


\" 


Comparative size of sections 
the new junction transis Power amplifications as high as 50 
tor and a standard miniature ib (100,000 times) have been achieved 
type 6AKS, which is ‘4° in dia with specific units, and it is reasonable 


\ 


\\ 
\\\ 


to assume that this figure can be ap- 


\ 


proached or even exceeded in produc- 
tion units. The actual power output 
Details on Bell Laboratories” newly-developed rating of the transistor itself is rather 
small, depending primarily on the 
cross-sectional area of the germanium 
at the junction. Most of the experi- 
mental units use a germanium rod 
HERE was a tremendous amount duction is determined by very slight about a sixty-fourth of an inch in diam- 
ot exciterment among electronic imounts of impurities in the germa eter, and have an output rating on the 
engineers when the first point nium. If these impurities are such that order of 50 milliwatts, heat dissipation 


unit and a discussion of some potential uses. 


contact transistor was announced by conduction takes place by means of within the unit being the limiting fac- 
Bell Telephone Lat ttortes some four electrons, the germanium is of the “N tor. One transistor has been assembled 


ye ago his initial enthusiasm type If conduction is by means of with a cross-sectional area of a square 
was soon replaced by a great holes the germaniun known as centimeter which has a rating of two 
| hard work at the laboratories ie “P" type watts, and still higher-powered units 
where ‘ made to iron out The basic construction of the junc- ire possible 
the “bugs ne ir riginal de- tion transistor is shown in Fig. 1 It A variety of input and output im- 
gr ind to ready levi ” Mass consists essentially of a very thin wafer pedances may be achieved by connect- 
production. These 5 now been of P" type germanium cut from a ing the transistor in different ways 
reached and rel iform point- ingle crystal and placed between two Fig. 2 shows the three possible connec- 
contact tr ! ! n limited pro- bars of “N” type germanium, also tions, together with a corresponding 
ductior cut from a single cry Because of practical circuit for each 
insistors t construction, the junction transist- The arrangement in Fig. 2A is called 
last July or is often referred to as the NPN” the grounded-base circuit, character- 
transistor ized by a low input impedance and a 
rhis new device has many character- high output impedance. Typical values 
; ] . which entitle it to be called the would be om about 5 250 ohms 
Shockley ’ vik s ! serious rival to the vacuum tube for the former, and fror l o 135 
qualities v ! nai Its amplifying properties are in many megohms for the latter These values 
in mar resp i o ‘ . respects superior to conventional tubes, depend to quite a kl on the 
super ) | ‘ vp ind it is far more rug i with respect construction ) ‘ is well 
transisto ‘ " ! ul ( to shock and vibratio ! any known as the am ki mpurities 
velopment v k i pre l Y It mucl (about half present in 1 gern r Power 
country tod n s | size of a pea umn in expected gains of 40 can readily be 
ind capa ‘ t » prep achieved with this arrangement when 


iss prod Wor Fig. 1. Basic construction of the junction impedances are matched, and appre- 


transistor. Two types of germanium are used. able gains can be obtained with a 


load resistance of only a few thousand 


ns. One advantage of the latter ar- 
ingement is that the gain is almost 
completely independent of those tran- 
sistor properties which vary from unit 
to unit When amplifier stages of this 
type are cascaded, a matching trans- 
former should be used 


The second type of connection, illus- 
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posed from the 


transistor 
> are 
may not 
‘lopment 
frequency 
the ju lt 
’ a) 


requer 
a few tlocycles 
off rapidly as the 
I bie gains up 


lave been 


layer 
should incr 
response, but it wouk 
© { city between 
odes. A thickness of al 


f an inch has been 1 c) 


iO nis iayer 
Another problem is that of the ass Fig. 2. How the input and output impe 


dances may be varied by connecting the 
junction transistor different ways. In each 
case. the connection is shown along with 
@ corresponding practical circuit. (A) 
tions of as little as one part in one Grounded-base circuit. (B) Grounded 
hundred million can change the prop emitter circuit. (C) Grounded<ollector 
erties of the transistor Also, there is hookup. See article for a complete de 
the mechanical problem of fastening scription of their possible applications. 

and if t sour t leads to such small pieces of germa- 


production of these items. The amount 
of impurities in the germanium must 
be controlled very carefully, as varia 


. order » u- How this is done on pre sent ” le o—1, COLLECTOR 
has not been revealed rhe 4 * 
> 


must be made to have uniform 

iracteristics in production, so that a 

j F re coi nsistor in a piece of equipment may 
ing an output transformer! replaced by another transistor with- 7 ena 


a“ 


junction transistor is especially out re-engineering the whole circuit 


d for use at very low power levels Samples which have been tested have 
. Fig. 3. Symbol which has been adopted 


Its efficiency is exceptionally high been found to be very temperaturs 
to designate the junction transistor 


osely approaching the theoretic sensitive, although operation is com 


maximum of 50°7 for Class A and 100 pletely satisfactory over normal tem 
for Class C amplification Thus, the ature ranges 


nput battery power required can These problems are gradually ing le 
extremely small For example - overcome and it is expected that pr 

dio oscillator (shown at left g duction samples on a limited basis will | 

has been built which operates satisfac- be available not too many months 

‘ } 4 


rily with an input power of only 0.08 hence 
nicrowatt, consisting of 50 millivolts Here is a device which most certainly | ik 
> microamperes! To demonstrate ill give the vacuum tube a run for its ' 


small power required, Mr. R. L money— if not completely replace it 
lace, of Bell Laboratories, powered in the majority of applications. It has 
s oscillator with the output of a (4 


Fig. 4. A grounded-emitter type circuit 
used as a two-stage amplifier which has 
ontinued on page 166) @ power gain of approximately 90 db. 
otovoltaic cell exposed to room illu 
nination In another experiment, he 

nities . Fig. 5. (Left) Audio oscillator which operates with an input power of .08 microwatt and 
rmed a battery by wrapping a dime 


+" f pap which he had p (Right) a two-stage audio amplifier which was built using the circuit of Fig. 4. 
piece oO é “eT ATCT fe } Te 


ly moistened by chewing on it 
t paper became one electrode 


battery, and the dime the other 


€ ilso performed some in 
g calculations to show that this 
ould really be called a “flea 
device Assuming a dog flea 
milligram and jumping 
of 50 centimeters. both of 
reasonable f 
he flea, inn 
ump every minute, would use approxi- 
ately the same amount of energy as 
nimum require i to kee p the 
ille functioning! It is logic: 
assume therefore, that satisfactory 
amplifiers can be built which would 
operate on comparably small amounts 
of input power 
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“MAGNETIC TAPE 
DUPLICATION 


Here is one approach to the duplication of high 


quality pre-recorded music. Information on other 


companies” methods will be given in later issues. 


Y THEIR + 
tape recore 
1 to 


p 


esses 
tity of duplicates 
original d 


That is. one 


unique prot 
number [ 
recording 
ductior \ 
nily and eae 


The M 


iginal 

ether 
magnetic field 
a modified dupli 
not entirely a 
pletely satista 


standpoint I? 


e-recording from the or ginal tay 
1 multiple number of reels driven 
the same capstan (a long shaft) 
ng across individual record 

This has proved to be more 

ctory than the first. However 
with which I am not 
its were still not 


facsimile 


copies 

industry very 
with respect to 
tely Satisfactory 
duplication 


customers tor a 


Since 


are profession 

rs and true high fidelity en 
nothing less than an exact 
rinal sound 1s ac 
Thus, any organization which 
nvolved in tl manufacture 
records at 
pletely on its 

of experience 

t was the 
ies, Inc. a 


ited for 


netic tape 


same pre 


Partial view of bank 
of five tape duplicator 
machines. Two vu me 
ters, mounted at back 
of each unit. monitor 
the outputs of dual 
track twin playback 
amplifiers. Toggle 
type tension adjust 
ing switches are left 
and right of meters. 


By 
LEON A. WORTMAN 


Director of Adv. & Sales Promotion 
Audio & Video Products Corporation 


fessional quality duplication work? 
One practical solution to the problen 
was supplied by the engineering de 
partments of Amper and Audio 4 
Video Products Corporation 

Ampex had recently developed a new 
recorder which would faithfully record 
and play back signals as high as 100,006 
cycles-per-second. This is the special 
purpose equipment which is now used 
extensively by military and scientific 
research specialists in telemetry and 
This meant that, oper 

if at a multiple speed, the entire 
audio spectrum could be 


data recording 


rapidly re 
recorded from one tape to the other 
without attenuating either the bass or 
treble ends, and done rapidly enoug! 
to maintain the factor of economy As 
a. matter of fact, aside from the cost of 
the original equipment ind 
magnetic tape stock. the entir 
duplication is labor 
processing” is involved 
Referring to the block di 

tape transport mechanisn 


used for the playing of the 


r origin 


However standa 
id housing was modified 
llation. It contains no « 

eads, but it does contai 

ilayback heads. These t heads 
staggered vertically s« bot! 


tracks of a d track tape can be 


played back simu neously The elec 


ics chassis ¢ i playback 
rs one ) ar 
it does no r r rase-bias 
at or reuitry 
necessal ase tape a 
Degausser rase) Typ 

05 is employed 


The output of each playback chan- 
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car 
ographs Separate 


ided for 


insure a m 


prov eact 
atc? 
nm the two levels 


terminals of 
nultip 
ing. The 
cor 


gain 


abor-time costs 


on 


tape uuplicators. (¢ 


yutputs of the duplicator playback 


they permit continuous visual 


plifiers 
monitoring of 


84 the 
dividual! duplicator cha 


oper 


ied 


these 


produced by 


recording both tra 


e level in the 


be seen in the 
gain controls 
playback chan- 
ance be 


the out 


bal 
Across 
gain controls 


u meters 


juts of 


dual-track 
simul 
ks 
reduction 


score 


by 


are nounted 
f each 


‘onnected to the 


im 


ition of the ir 
An au 


nneis 


Om #04091 .ENe 


2am W .. 


Peet Thece 


sie? 


Block diagram of the Audio & Video tape duplicating set up used for the mass duplica 
tion of the A-V Tape Libraries’ music catalogue. Only two of the machines are shown 


By 


tape 


through refully auditioning the original 


can be placed 


is connected for bridging and 


switch i and on stand 
of the 
any of 
playback channels 


a rotary selector - correct srwe 


Model vt) 
quality of 


ard and 


the 


two channel busses 
the ten duplicator 
Because of the ac 
involved, the 


cross either 


wo equip 


or across ment original 
predetermined Frequent 
spot-checking actually playing 
fifth duplicated tape that each 


machine produces permits close quali 


re 
coraing Is 
celerated by 
audio monitor functions as an indicator 


of the 


tape speeds 
every 
non-existence of 
i check on over-all 
An experienced operator can 
detect 


existence of 


al and as level ty control of the finished product 


changes An additional operating feature is 


actually changes in installed “tension selec 


power amplifier, mounted in the rack response in 
Audio rack and remote contro! panel. The two vu meters in 
the audio rack monitor the outputs of the dual-track playback 
channels of the original tape player. Patching facilities are 
provided. The key switches of the remote control panel en 


b'e the single or multiple operation of any or al! units. 


1952 


frequency 


the specially 


addition 


to level changes (Continued on page 134) 
Another view of duplicating machine bank. The oricina! tape 
player machine is on the left. Original tapes are usually re 
corded at 15 or 30 inches-per-second. However. industrial or 
sales training tapos are frequently supplied at 3*« or 7‘2 
inch speeds. These are also handled by this par icular set-up 
————— 
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shop in 


Novel Test Meter 


By 
PHIL WEISS 
and 


ED. CLARK 


Fig. |. Commercial version of the test 
meter, This unit is manufactured by 
T V Products Co.. Van Nuys. California 


\ 


Details on a simple instrument which will permit 


d.c. voltage checks to be made on home TV calls. 


meter mata technician uses case cracked The po 
check TV set in the cus out of shape, the 
ditferent and the knob w 


one h ot se in his shop The meter w ly to replace, and 


nter was bar 
switch Was 
quite always falling off 


important oo big and vy to carry around in 


\ tabil a crowded tool box 
mpedatr ‘ good fre ‘ flash-meter shown in Fis l 
a fountain pen. The parts 


cents It 


pornse Ir trument 


mportant uses no lead wires 
applied to the point of meas- 
ment ind =the ground-return is 


h th body re 


e user's body The 
compared to the 

redance the meter One 
held metal band 
trument, and another finger 
ouches§ the 


against the 


chassis 


np indicates the d« 


w 18 too slight to be 
he most squeamish 
used if de 
especially 


where the chassis 1s not 


e may be 


‘ meter is 


ground finger is placed 
it were ground 
to the 


an that 


Fig. 2. Circuit diagram of test unit. The 
resistor should be as large as possible 


— 


s showr 


} ’ 


ghes 
nable. and is safe 
volts It provides a | 
ost vt 


lance hannr 


pea 


denser 1 ised 


below 
be mea 
the ground 
convenient pe 
ts and measur 
Again for the squean 
may be Anothe 


but saf method to measure 


ised 
volts. is to hold a tiny 67 ve 
in series with the ground fing 
extending the 
down to 7 
battery very small 

Vol ? around 10,000 can be 
with the aid of a standard 
With a 560 meg 
the lamp flashes four times 
10,000 volts A cheal 


age probe can be made by as 


measured 
higt 
ohm probe 


voltage probe 


second at 

four 22 megohm resistors 
bakelite tubs Th 
gives a flash rate of 20 pet 
10,000 volts If desired. the 
can be reduced in 


inside a 
second at 
condense: 
value five times 
which makes the instrument more use 
ful at high voltages, but rather tedious 
to use at low voltage 
every 
makes the 


since it would 


flash only once 9 seconds at 10% 
rhis 


accurate, if a watch is used t 


volts instrument 
quite 
time the flashes, but of courss« 
intended to replace the v.t.v.m 

To sum up the advantages and dis 
advantages of the flash-meter as con 
pared with any other device which can 
fit in the tool box: The flash-mete1 
measures 6"x's"x's” and weighs just 
2 ounces It leads and 
impedance is 
unit may be used 
probe It is prac 


tically unbreakable and is almost burn 


requires n 
needs no switching The 

22 megohms and the 
with a high-voltage 


out proof Accuracy of 25 per-cent is 
possible with this gadget and the 


will measure d.c. voltages fron 


unit 


1000 volts It costs approximately 


ist, a 1 ma. meter measures 


6°x3° x3" and weig 


hs approximately 20 
| 


Both leads and switching ar 
needed The 


per-volt and the meter nearly u 


ounces 


impedance is 1000 ohn 


relative 
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A Single-Sideband 
TRANSMITTER 
ADAPTER 


By 
JOHN F. CL 
WeERN 


NEW horizon in amateur radio 
a communication is opening with 
a the advent of practical single- 
sideband transmission This type of 
radfo phone has been used for years by 
and the theoreti- 
cal nature of the system has intrigued 


with its 


commercial stations 


engineers terrific possibilities 
in savings of both radio spectrum and 
Only within the past few years 
have that 
single-sideband communication is prac 

for the and 


many experimentally-minded hams are in 


power! 


amateurs demonstrated 


twe bands. 


tical average amateur 


common or 


many benefits on signal is the same 


rf. amplifier described in the Febr 


course 


Front view of the unit. The adapter produces one 
watt of single sideband output on either 75 or 20 
meters when driven by a c.w. input signa! in 
the 4 mc. band. Toggle switch permits operator 
to select either upper or lower sideband output. 


fned between the low-cost exciter anit and the 150-watt 


re and March issues, 


this adapter permits single-sideband phone tranasmiasion on 


4 voice-operated relag circuit is alse included. 


about 3 ke wick 
tenuation at the 


the received 
the 


with very great at 


enjoying its 
Anyone 
phone should 


today who has never 
this type of 
the high frequency end of the 
band any 


initiated 


listen me 

75 meter 
evening Of course, the un 
will be 
to understand the 


somewhat at 

voices they hear 

a little experimenting with the receiver 
will 


reveal the secret of 
riefly, the 


about the 


adjustment 
tuning in the rnal I 
ceiver is used 


would use to receive a 
a.v.c. off, b.f.o. on, audio 
reduced The 


atter of 


one 
nal 
on, and r.f 
lem ther an 


frequency 


gain 


receiver to 
b.f.o 
transmitting 
fact that the 


not radi 


would zero-beat the cart 
Sstatior to 

transmitting 
ating a carrier is somewnat 
a complication, but slow 


tuning will quickly make 


andable and very 


excellent 


derst 
produce qua 
possible to distinguist 

sideband and conventior 
properly 
the sing 


little « 


adjusted recei 
sidet 


selective 


and 
usually readable 

ably mo nterferer 
adjusté 
without impairing 
sideband 


ceiver may be eater 


lectivity recepti 


Two methods of sir 
eration are ir ise arn 
day Both methods } 
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irrespective of 
system used to produce it and the re 
quirements in the transmitter stages 
which amplify the signal to the desired 
The 


svs 


also the same 
called the “filter 
system 


power level are 
two systems are 
tem and the 

It is 
tude 
nent 


phasing 
known that in an amp! 
modulated three 
waves make up the output signal 
transmitted to the 
the 
which remains unchanged in frequency 
or amplitude during and 
the two sidebands The frequency of 
the sidebands is determined by the 
modulation frequency the 
and modulation fre 

other 
between the carrier 
The 


sidebands varies 


well 


signal compo 


which is receiver 


These components are carrier 


modulation 


one being 
sum of the carrier 
being the dif 


quency, and the 


ference 


and the 
amplitude 


from 


modulation frequency 
zero. 
there is no 
alf the 


modulation 


modulation, up to 
amplitude at 100 
component 


one-t carrier 
Since 


distinct it is 


these 
waves are possible to 
sidebands r 
ansmitting the 
method of 
sideband signal, the 
passed 


whict 


single 
signal rely 
ve filter 
range of frequencies 
sideband will 


mass only the 


the desired nave 


modulating frequencies over the 


range This requires a filter 


frequencies of the car 
unwanted sideband 

phasing makes use of 
balancing out 


rier and the 

The 
other principles, namely 
unwanted 


system 
components by generating 
simultaneously equal in 
but of opposite phase All 
signals are 


components 
amplitude 
these 


combined in a con 


mon tank circuit, where the unwanted 


components combine in opposite phase 
and hence add up to zero, while the ce 
add in 

signal 


sired sideband components 
phase oO 
The 
this balancing procedure 


produce the output 


necessary phase relationships for 


are obtained 
automatically in the following arrange 
ment 
Two driven 
source of rf at the 
The rf. driving 
these transmitters is 
passed through a network which shifts 
the phase of the by 90 degrees 
other transmitter 
voltage directly 
Therefore, the 


driven by 


separate transmitters are 


from the same 
carrier frequency 


power for one of 


voltage 
while the receives 


its driving from the 


rf. sour two tran 


mitters being voltages 

90 devre 

An audio signal is 
insmitter independently by ce 

Audio voltages fo 


transmitters are 


apart in phase 


used to modulat 


ai circuits 
again derived 
but the audio 
through a network of 
ors and condensers which has tw 

terminalis 


e same source 


Ss passed 
due 


output and 


Schematic diagram of the single-side 


band transmitter adapter. This unit is de 


signed to be used with the low-cost ex 


citer unit and the 150-watt universal rt. 


amplifier previously described by author. 


terminalis 


icTOSS 


it no Car- 
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RADIO & TE 


freque ncy specti 


t give 
’ of 


amour power 


a specific example 
Purposes of this an 
sirable to speak, at the « 
mitter power output 1 
put Assume a convention 
which has a rated output of 
This is the power in the 
At 100 modulation 


sidebands will contribute 25 watts 


Cartier 
each of the 

that the average 
power output at full modulation is 150 
watts 


the output circuit, so 


A single sideband will give 


and “loudness” in the 


equal 
coverage same 
receiver if its output is 50 watts. But 
since the spectrum of the transmitter 
is less than half as great as in the cas« 
of the AM transmitter 


son why the 


there is no rea 
should not be 
selectivity If the 


receiver 
used with greater 
selectivity of the receiver is doubled 
the signal-to-noise ratio will be in 
proved to the 


sideband transmitter with an output of 


point where a singlk 


only 25 watts will give the same signal 
to-noise ratio as the original 100 watt 
AM rig Essentially, then, a 
sideband transmitter rated at 2 

] successfully with an AM 


will compete 
transmitter having an output of 100 


single- 


5 watts 


watts 

To obtain 
watts will require an input the 
AM transmitter of approxin y 300 


a carrier output 100 


watts, assuming the use of bias 
form of 


or some similar ency 


modulation. (Plate modulation would 


better efficiency in the rf. power 
additional 


ments in the audio power-generatir 


age but power require- 


y would have to be 
igainst the over-all AM 


in about 


stages charged 
transmitter 


ever 


less total 


amplifier 
ansmiutter 
capable of 
to be on the saf 
‘ jal 
The 


atts to the s 


ransmi will be requ 
It car 
’ 


that a much smaller sincle-sidet 


seen trom tt 
transmitter competes equally wit! 
large AM transmitter witt 
f about six-t« 
ir ampil 
insmitter is oper 
ily with full modulation 
periods 
power input n 
zero. In the AM transm 


the input with no modulation is 
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Rear view of adapter. The chassis measures |!1x7x2 inches. The voice-operated 
telay contacts connect to the terminal strip for control of the external circuits. 


This means that the tube 
capacity in the AM transmitter must 
be very much greater than in the 
single-sideband transmitter For in- 
a single 807 should be limited 
to an input of about 45 watts in the 
type of AM rig we have used as an ex- 
ample, while the same tube is rated to 
deliver an output of 60 watts 
the conditions of operation suitable for 
single-sideband 
transmission 
The transmitter adapter pictured is 
inserted in series with 
coax cable between the 
and the 150-watt uni 
described by the 


300 watts 


stance 


under 


suppressed carrier 


designed to be 
the 50 ohm 
low-cost excite 
versal r.f. amplifier 


author in the February and March 
1952 issues of this magazine, althoug! 
it may be used with other equipment 
It converts the one watt c.w. output 
of the exciter to a single-sideband sig 
nal having a peak power 
about one watt. Either upper or lower 
with the flip of 
the toggle switch on the front pane! 
The phasing system is used The 
is completely self-powered and auxil 
iary circuits are included to give voice 
control of the 
80-meter 
used to give 


output of 
sideband is available 
unit 
operated-relay 


mitter The 
v.f.o. is 


trans 
signal of the 
v.f.o0 
phone band 
20-meter coil 


operation 
and by 
into the 


entire 


over the 


plugging in a 


Underchassis view. The general placement of parts may be seen in this photo 
graph. The balancing controls and cain control are mounted on front pane! of unit 


The audio phase shift network is 

{ broadcast 'ype adjustable m 

ind watt resistors. assemb! 
lating pane A 1000 fd. « 
ndenser parallels the padder to 


y¢@ capacity required of condenser 


audio 

yndary 

Under chassis view of the rt. circuits. The crystal oscillator and balanced modu ‘ en ol itpt I sform- 
lator tank circuits both feed the 6AG7 grid. The rt. phase shift condensers and 
resistors are assembled on the tie strip between the balanced modulator tubes and L 


power 
90 ohm 
he pri 
esonant 
and the 
L, has 
ve com 
cable is 
is there 
cteristic 


and de 


lators re- 
directly 


nrinued n page 5) 
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By SCOTT HELT 


Research Dept.. Allen B. Du Mont Laboratories. Inc. 


- 1 por 
WABD 


lation ofr the 


HIS r st : 
tion of the new Du Mont 
transmitter al 
floor of the } mpire State Builk 
New York City The tr 

ting antenna is installed atoy 
floor f e building-—a 

tower be employed to support 
WABD 


metropolitan area 


month's cover s 


insta 
Rnd 


Ing in 


and 
tele- 


transmittir antennas of 


sever al other 
stations 
In the Du Mont tran 
the equipment is 
order to 


vVisior 


lation 
“U” in 


section 


bypass a large 
supporting column loc 


the center of the Despite 
rangement it 
the 


oper ating 


room 
was necessary 


equipment in such a way 
could have 


and indicating 


engineer 
view of all front panels 
instr 
When the er 
control console, th 
and audio equipment, aux 
transmit installed to h 
Du kilowatt 
ral) “Oak” type 
installed to his left while 


nitter 


iments 


grineer is 


Mont (visual 
trans 
the 
abinets 
the 
equipment 


cubicles ( 
d in the 
acks of 
room 1 large cr 
’ 


umn does not interfere 


operation because 


anned layout 


requ 


operation of nsn = con 


sole has provision for placing th ins 


nto o1 i o p D and 
hecking forman under 
it ope 


ence to tne 


and transmitted signals 


tion, equipment has been incor 
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Du Mont 5 kw. “Oak 
transmitter installed at 
Station WABD. Empire 
State Bidg.. New York. 


WAB 


"snew transmitter installation in the Empire 


State Building has many unique operating features. 


which and 
diff 
culties which may develop during the 
of the 
the 


and 


will 
eliminating 


permit tracking dow. 
operating faults and 
course of a transmission All 
meters 
both 


tne 


essential necessary to 
the 
transmitter are 

le so that the 


console 
} 


read them without leaving 


Oop- 
aural 


dupli- 


eration of visual 
portions of 
cated at the 


tor 


opera- 
may his 
position 
the 
1 Video waveform on a 
tube the 
horizontal sweep being linear and pre- 
half the 
video signal, i« 
The 
course 
American te 


avetorm monitor at 


con- 


small cathode-ray screen 
line 


7875 


cisely synchronized at 
frequency of the 
horizontal scan 


cycles-pet second 


ning rate is, of 15.750 cycles 


per-second under 
standards 


The 


iar to 


frame waveform m 
the 


a sweep 


line waveform monitor 


frequency equal to |} 
ideo sign 


The field 


field frequency 


1) cycles-per-second 
in tele } } s OU CDSs 
itor 


inforn 


the 


Thus tronk 


either horizontal 


ency, may be viewed 


either ome 


r cathode-r 


nonitor whict 


resolution and is lo 


capable o 
cated at 


pane 


tive center of the 


the 


console 


permits operating engineer 


to continuou monitor the p 


tted 


Suitable gair 


n transn 


ind level controls and 


are provided at the console 
handling both the and the 


levels required for proper signal 


visual 


ans 

the 
rome Scanner! 
one of the 
to the rig of the 


unit re 


Also v 
Monoct 


cover photograph 
whic! 
rack 


new 


housed ir auxiliary 
This 


monoscope camera 


console 


formerly used t« 


test 


chain 
pattern ex 
TA 150-B “Morn 
provides 


The Du Mont 


r the 


station test 
used to trar 


the 


patter oO be 


slides of typ 


used sivertising messages 


announcements in slide 
inserted 
pushing 
anne! As 
erted 


anner at of 


be ins 


be inged 


econd, at the 


necessary ‘ 


vertical drive 


from standard 


sym 


place equipment ir 


nent eliminates the neces 


ng up a whole came 


transmit a test 
incements on 


w 


arms 


“TV ANTENNA COUPLERS 
for Multi-Set Operation 


u 
WALTER H. BUCHSBAUM 


Author Television Servicing 


Eliminate unnecessary antenna installations by 


using a single array to feed several TV sets. 


Ht 
T\ 


often obtained for reflections or star g waves ona 
ts, but for our pur twin-lead transmission lir The 
e that 0900 m Volts portance of impedance 
signal any good TV not be exaggera 
yuld supply Most an more than one receive 
a 20 mile radius from a a Single antenna We 
produce anywhere from this again when t 
000 to 10,000 microvo much mo are described 
the minimum needs To . Interference from ources outside 
ust how strong a signal ¢ the antenna and its mission line 
i is delivering it p can be eliminated b ising suitablk 
ited field strength r filters as long nterfering Sig 
t indication |f » nai is not the F fr j as the 
measuring the a.g yi incoming TV signal latter ir 
rv set. If the bias for the stance a remedy n é » complex 
from 4 to 6 volts, the 4 or impossible articul type f 


over 10.000 microvolts ir such interference 


t. Readings and receiver other TV receiver 
but whenever set is tuned to Chanr > and y 
1 volts the neighbor's se - nel % The 
an needed 
divided up 


é SIZNnA 


‘ 
rrerence 


antenna picks up appear as 
cient strength, the posed on the 
ng of the antenna to Varying the 
insmission line and of the line to have some effect on 
ire the next important interfering pattern 
atch at either end of the way to eliminats 
in reflections or “stand- amount 
h means a loss in sig na rece 
e receiver plus the appearance combinations ¢ 
i reflection or “ghost” on the screen show interferer 
lation some mis ceivers due osc 


ht a lot depends on the 


iverage instal 


g 
usually exists, but it is so slg 
not objectionable For ex- which determine the illator fre- 

tenna impedance at the quency One solution t problem 


rarely exactly 300 ohms is the adoption of 40 1 f. amplifiers 
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which would place os illator 
cles so far apart that there 


within one TV 


frequen 
could be 
no interference band 
Another 
ng and decoupling in the design of TV 
radiated signal 


soluth er shield 


tuners minimize the 
Both of 
bevond 


these solutions, however are 


scope of tect 
other me found 
tr problem which be 
ute when seve! 
connected to 


eivers 
antenna 
Tee KReeeivers On One Antenna 
The simy 
installatior 
receive 
single 
strong 
Ssingie rece! 
tenna, the weakest statior 
an a.g. yas of 4 volts 
sponds to at least 10,000 microvolts 
the transmission line terminals. Sin 
we know that most receivers will g 
excellent pictures with 500 microve 
considerable tolerated 


coupling both TV sets to the single 


losses can be 


tenna 
Fig. 1 y\ } rcuit 

installation 

pads and 


purpose 


using resiste 


isolating condensers The 
of C, is to avoid a.c. short cir 
both 


grounded to the 


cuits in case either or receive! 
chassis are hot” or 
power line. The two H-type matching 
pads help to reduce oscillator radiation 
interference from oné 
other. It is true that they also result 
only 


than 


receiver to the 


in a loss of signal, but we are 


using these pads because more 
enough signal is available If each of 
these pads were designed so that ‘4 of 
the input voltage appears at the out 
put, the 10,000 microvolt signal would 
be reduced to 1000 microvolts for eact 
receiver This is quite sufficient for 
oscillator ra 


the other 


excellent pictures rhe 


diation from one set to how 
would be reduced not ten. but a 
times. The pad would 


and the second pad 


everT 
hundred first 
reduce it ten times 
would reduce the remainder again ter 
total 


times. or a attenuation of 100 


times We can see now how the use of 
resistor matching pads helps eliminaté 
oscillator radiation interference 


In order 
match between the transmis 


to maintain the proper im 
pedance 
sion line and both receivers, the resis 
tor network must be balanced and have 
and imped- 
circuit of Fig. 2, Zrias 
impedance of the 
transmission line 100 ohms for 
the standard TV twin-lead or 72 ohms 
types of coaxial cable The Z 
other end of the H-pad is the 
When 
the receiver is connected to the pad the 
looking in 
be exactly the 


the correct input output 
ance Im the 
is the characterist« 


such as 


for some 


t the 


input impedance of the 


receiver 
impedance should 
same as iracter 
pstic impedance of the ANsSmMission 
line Therefore, a resistor of the same 

the receiver 


impedance must 


across these termin: 


correct termination 


ransmission line when one re 
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not connected to the distribution sys 
tem 

The table of Fig. 2 gives some actual 
values for H-pads used in multiple TV 
installations. Matching receivers to a 
line having the 
the first 


same impedance, as in 
table 
losses and low at- 
ratios of 9:1 

resulting in at 
tenuation of 19 and 24 db respectively 
It should be kept in mind that the re 
duction in oscillator 
twice the 
In the 


four examples of the 
permits I ly low 
and 


tenuation Voltage 


16:1 are shown here 


radiation will be 
38 and 48 db 
matching a 300 ohm line 


attenuation, or 


eceiver the 


ohn minimum 
19 db figure 
only the 16:1 or 24 db 


examples are given The 


s exceed the 9:1 or 
and therefore 
values of re- 


sistors shown in this table are chosen 


for their clo 


order to 
wirewound 


standard com} 


eness to 


nents In resonant cir 


avoid 
cuits the type of resistor 
should not be used for these pads, but 
only watt carbon composition types 
employed. The 
an H-pad as 


simple, but a few 


actual construction of 


described here is quite 


rules must be ob 


served. Unless 5 tolerance resistors 


are used it is advisable to measure a 
number of correctly 
those 
If pos 


resistors should measure 


resistors with a 
ilibrated ohmmeter and select 
closest to the 
sible both R 
the same, even if the 
different from the 
same applies to the 
This is 


prescribed values 
value is slightly 
desired one The 
two Rk 
recommended to avoid unbal 
ancing the input to the receiver To 
maintain the impedance and 
keep stray capacities at a minimum 
the smallest resistor, not over ‘y inch 
should be used. Keep all leads 
preferably than 
Soldering such short leads tends 


resistors 


correct 


long 


very short less 
inch 
to heat up the 


special care should be taken to make a 


resistor excessively and 


good solder connection without 
heat to the 
Many technicians mount an H-pad on 
a small piece of bakelite or polystyrene 


apply 


ing too much resistors 


while others 
Scotch 


to keep all parts in place 


use a layer of polystyrene or 
rigidity 


ircumstances should 


tape to add some and insula 
Under no 
a pad he 


electrician’s or any 


tion 
suct taped up with ordinary 
paper 
this might reduce the impedance 
and result in mismatch 

In a multiple 
pads, the 


based tape 
since 


installation using re 


sistor best location for the 


Fig. 1. Circuit for coupling two receivers 
by means of resistor matching pads and 
isolating condensers of suitable size. 


2 


ae 


(8) 


Fig. 2. (A) Network for matching two re 
ceivers of different characteristic imped 
ances. (B) Table of values for H-pads as 
used in multiple television installations 


INDUCTIVE 
COUPLING, 


CAPACITIVE 
OUPLING 
e* 
REC 7 Rec 


Ae 


Fig. 3. Commercial-type coupler used to 
connect two to four sets to one antenna. 


pad is near the receiver antenna termi 
unused pad 
terminated with an additional 
resistor of the 


input 


nal Remember that an 
mu be 
same value as the re 
impedance Actual ex 
ws that up to ten receivers 


ceiver s 
perience st 
can be operated from a single antenna 
10,000 microvolts of 
that the 
tween receivers is not less than 10 and 
5O feet 


giving signal or 


more provided distance be 
not more If sets are tox 
through the air will 
wk of the attenuator pads 
At distances beyond 50 feet the losses 


due to the 


than 
close, radiation 


undo the we 


long transmission line w 
become enough to seriously re 


duce the signal 


Commercial Antenna (Couplers 


Several TV accessory manufacturers 
offer coupling devices that permit two 
or four TV 
one antenna without the use of resistor 
type ol 
units is shown in Fig. 3 
effectively a simple rf 
with the primary connected to the an 


sets to be operated fron 


One found ir 
This is 
transformer 


pads eircuit 


these 


tenna and two secondaries for the two 
TV re 
of this device is more 


ivers The actual appearance 
like that of the 
elevator transformer input circuit used 
in many TV tuners to permit either a 
300 oF An effort is mad 
the capacitive and induc 


72 ohm input 
to minimize 


tive coupling between the two wind 
receivers to reduce 
Nevertheless there 


between the 


ings going to the 
oscillator radiation 
is considerable coupling 


two sets and oscillator radiation may 


(Continued on page So) 
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j ) f The different types of speakerconnection adapters. used with bench speaker 
Unit in background is used for bench-testing of Motorola two-way FM receivers 
\ Box contains volume control, switch. and squelch control. The large units in 
the left foreground are used to test Wurlitzer and Rock-Ola juke box amplifiers. 


By JACK DARR 


Many tedious service procedures can be expedited 


by adopting these unique technician-tested aids. 


F 1A i > ic of the 
bench-spe assembD its con 
nections I speaker salvaged 
8-inch PM un which has been re 


The one described was coned 7 is a 10.000 ohn center 


requirements. Yours can tapped, output transformer, also sal- 


nt, if you have lifferent vaged R, is a 16-ohm, 25-watt re 
work on The whole sistor, for testing p.a. and juke-box 

t out of junk-box amplifiers. R, is a 10,000 ohm, 50-watt 

if desired, f all outlay of re tapped at 5000 ohms, which is 
Ou , oa panel of the used a substitute field on juke boxes 
waker It could mu into a small SO, is a heavy-duty octal socket, used 
kM equipment without p ’ it would be more convenient with adapter cables for juke box test 
Extensions are run from the 


Bench power panel used to test an auto radio. Ammeter on right measures drain oO coil field and output-transformer 
of set, meter on left measures charging current into battery. Switch in the *s to the ends of the bench, to elimi 
center controls battery charger. Note extension jacks at right of photo. These } moving the ct 
are connected in parallel with jacks on main test speaker panel. A simi cessi lv lon 
lar test set at the other end of the bench. increases usefulness of the set. nn : parallel w 


ain pane Only 


ASSIS OF 


connected 
ised to d 
transt 


old 1000-ohm 


‘ aiso cor 
if needed 
Although 
nt speaker 
RCA phono 
juty, 6-pin 
is just 
to let 
build a 
stand- 
the 4- 
i 6-pin “recessed male” type and 
Similar female ) 4 Plug such as 
used on 1.4-90 battery packs, a 
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Fig. 1. (A) Schematic of test speaker and 
accessory panel. & is used to select voice 
coll of speaker or load resistor for ampli 
fier testing only. (B) The auto radio test 
panel. The 30030 ammeter was sal 


vaged from a “defunct” Deico plant. The 
battery booster” is a 4ampere trickle 
charger. The switch is in the primary of 
the booster. (C) The adapter cable used 
to connect juke box amplifier to test 
speaker panel. This cable fits most Rock 
Ola amplifiers. Cables can be made up 
to fit any amplifier. P. is an Amphenol 
male octal shell-plug while P, is a stan 
dard Amphenol male. five-prong plug 


hooked ir 


dio equipn 
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special 


ansmitters use 1 


head with the volume and 


rols, switches, pil light 
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ound it 1 
100k 
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lal i ir we havent 
If we do. we 


and 


f cessary 
t ip the necessary set of plugs 


4 irness way \ 


Saini 


Juke boxes and nm don't connect 


al instrument mpiiier ‘ 


an be te ‘ - s. et 
Ww power 


load 


output the and then 
smokes' 
! 


all 


ising heavy 


resistor and measuring the 


develoy 


of juke 


special 1dapter ‘ 


ed across it As we do 
box work 


able 


we 


mace r o the 


shown wn ( 
Bench speaker unit. Left-hand vertical connections are used 
for dummy load resistor. Octal socket in center is used with 


testing. Ground clip is at right. 
speaker and load resistor for juke box and p.a. system tests. 


made shunt, for testing in cars. 
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Adapters used to connect auto radios to bench power pane! for 
Meter is portable, with home 
Connectors replace set's fuse 


A MOBILE 75-METER VEO. 


Rear view of the 75. meter vio. show 
iy nq the “Veivet Vernier’ mechanism trom 


. a surplus tuning unit. The chassis meas 
W. ©. CRUESINBERRY. mn alt ant Os a aoe tom 
wrens 


De Forest's Training. In 


Construction details on a compact unit which has 
been designed for tront-panel mounting in a car. 


Circuit 


rang ! 
in the } 
end of tive 


ground for 


The outpu f } i ‘ ! : panei applies fllamer 
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Circuit diagram of v.t.o. and method of upling it to the transmitter 


ipled 


Under chassis view of the compact. mobile 75-meter v.t.o. Front panel view of unit showing the simplified controls. 
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MICROWAVE 
KLYSTRON 
OSCILLATORS 


By 
JOSEPH RACKER* 
and 
LAWRENCE PERENIC~ 


Sylvania’s reflex kly 
stron is designed to op 
erate at wavelengths 
between 67 cm 


Part l. Practical operating data on klystrons as 


used in present-day communications equipment. 


tube 
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From the law 
it is known 
ym some 


energy 
most 
“C- 


At 


Flew in Cavity Resenator 


row a'\ frequer ‘ spec 


ined 

aul LC 
s there 
of energy 

field, and 

in the LC ircult the 

ed in the magnetic field around the 
transferred into the electric field, 
building up in the condenser, as the 
current in the circuit declines. During 
the next half cycle, as the condenser 
discharges, the condenser electric field 


energy 
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Fig. 2. Several common types of cavities. 
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reduc 
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isoidal var 
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the center In Fig 


intaneous Values of the « 


distribution are shown In 


electric field is at its max 
ty In Fig. 3B ict 
time later, the entire fi 
nning to build 
In Fig. 3C, the fic 
a half-cycle of opera 
}A) and is at its maximum Fig. 4. Electron stream flowing through 
alue the slot in a rectangular wave guide. 
in any tank 


the electric field u 7 


electron stream is directed 
rf When the electri 
energy loss—equi' > cavity is so directed (pest 


would decrease 


unless ne | \ that it accelerates the 
replenishing this energ ! nergy is transferred from 
ailable This cz I done by u ) ! he electrons and the fleld 
diminishes and oscillations 
However, if the fleld 
er a rec ruli vity » directed (negative half-cycle) that 


Assume nsity 


Fig. S. Block diagram of a conventional microwave transmitter and receiver. 
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Fig. 1. The new Channel Mas 
ter ““Supermount’’ antenna 
stacked horizontally. The unit 


features adjustable structure 


STACKING bis 
FOUR Z-MATCHED YAGIS 


By HARRY GREENBERG* and HAROLD HARRIS: 


A new mechanical and electrical system incorporating a simple 


mounting arrangement and a new impedance matching harness. 
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points also kept tl 
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‘ ruy I ; nued on page 102) 


Fig. 2. Operating principle of the four Z-matched yagi antennas 
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An Adapter for NBFM Reception 


By 
KE. FERNANDEZ DE CASTRO 


Top view of the small subchassis used to 
mount the adapter. The screwdriver adjust 
ment is for the cathode potentiometer used 
for setting the point of best amplitude limit 
ing action of the unit. The ceramic trimmer 
back of the tube is for compensating the tun 
ing of the last if. transformer for differences 
in the distributed capacities of the wiring 
The switch changes operation from AM to FM 


Details on a unique ham application tor the 


recently-introduced GUNG gated-beam tube. 


Hew tt Werks 


is tied internall) 
the tube while the 
(beam deflector I 

lens, and the anode 


tied internally to 
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shape 
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coup ing 
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ant characteristics « 


We 
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used a winding from a 


transiormer 
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Bottom view of the adapter subchassis 


Fig. 1. (A) Schematic of the NBFM adapter 
Lead A of the changeover switch connects 
to the second detector tube in the set 
Lead B connects to the secondary of the 
last Lf. transformer, C is connected to 
the high side of the volume control. and 
D to the set's second detector. (B) The ar 
in the 6BN6 tube 


rangement of elements 


The changeover switch has an extension 


shalt in order to permit the adapter to be operated from the front panel of the re 


The terminal strip at the right is use 
needed to obtain the necesscry 


ceiver 
which cre 


d as a tie-point for all the connections 


adapter voltages from the receiver 


SERVICING sn 


NOISE-REJECTION . 
CU RCULTS enn 


By pulses to the same height as the sync pulses. Sync is regu- 
. . larly recurrent, noise has a random distribution pattern. 
Pr. F. RHODES 


Down-to-carth, “how to fix it” instructions 
covering one important servicing problem. 


Operation of A.F.C. Circuits 
Averaging-out circuits take 


ct that 


advan- 
pulses are 
rrent ile noise pulses 
1 random dis time 
r yne puises re ie » a com 

the ii e very « yt son wave, as s in | 2. The 

Hertrental A.F.4. Cireults . 


! t ! j Oo ir comparison wave is obtained ym the 
‘ re ’ ! » els ’ at 


yrizontal oscillator or from the sweep 


reuit Most frequent he compari- 
son Wave is a saw-tooth obtained by in- 
Fig. 2. As the horizontal oscillator tends to drift in frequency. the sync ] f 


pulses 
ride up one saw tooth and down the other 


the ve form from 
hanging the relative voltages V, and V,. 
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sawroorn 
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ontrol is the 

the cir« average out 
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use super imposed 
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Tests for Neise Rejection 
One n rtant test for r ‘ 
de by insertit 
attenuat T 
i line to make 
sync become jittery (‘on the 
losing sync) If the receiver 
tly adjusted, the picture should 
weak at this point that it no 
has entertainment value 
‘ noise-re} i rceuits ire 
operating correctly, only the horizor 
tal-hold control and the ringing coil (if 
used) will require adjustment to obtain 
isfactory noise rejection. The hori- 
zontal-hold control determines the nat- 
ural period of the horizontal! oscillator 
which is normally set ; nei 15,750 
cycles as possible However, if 
quency drift occurs during warm-up 
the oscillator should be adjusted after 
a short warm-up period 
The ringing coil can be adjusted in 
the same manner for maximum noise 
immunity. The action of the ringing 
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negative blocking volt 


‘ During the for i inment value. In suct 
» try several different 
the oscillator decays detector, to find 
approaches the cut i re mo ri lanced 
asymptoticall ! lock still not 
tubes ve beer 


tight 


best procedure to check 


s through the sync-ct 
an oscilloscope N 
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ke. sweep, and on 60 
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unsatisfact 
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1 


Fig. 3. The principle of sine wave stabilization is that of a primitive 
gate circuit in which the trigger circuit is made relatively insensi 
tive to noise until] the approximate time of arrival of the sync puls 


Random noise pulse N can cause premature triggering 
of blocking oscillator when no ringing coil is used. 


WAVEFORM OF GRID VOLTAGE 
F BLOCKING OSCILLATOR 


The random noise pulse N cannot cause 
premature triggering in this case be 
cause it now falls below cutoff level. 


° 


vo.Ts 


WAVEFORM WTERSECTS 

CuT-OFF LEVEL aT 
APPRECIABLE ANGLE 
ee 


EXPONENTIAL DECAY 
COMPONENT OF OSC 
GRID VOLTAGE 


SINE WAVE SUPERIMPOSED 
OW EXPONENTIAL BY MEANS 
OF RINGING COIL 


btained ¢ T 
- be adeq 

er is dropped to the 

point. the pulses will be greatly 

od. Sync pulses are developed ia 
portion of response curve marked 

B) inte irrier response curve. with 
rs) irve Rec 

trequ 


anatable 


Normal sync pulse obtained from a receiver aligned to a 2 mega 
bandwidth to permit good video reception in the fringe areas 


Fig. 6. Pulse ghosts as seen on the screen of a receiver operating in a 
difficult location and caused by multipath transmission. The use of a 
highly directional antenna frequently improves reception in this case. 


lectrolytic ¢ ! ! vertical syne lock 


common [ oO « l ns t should be 


Fig. 7. A phased power line voltage can 
often be used to stabilize the vertical sync 
action. Disconnect integrator from the sync 
separator and energize integrator from a 
phasable network. Note that the primary 
terminals must be reversed in some cases 


saw-tooth 


and further 


shown 


locKi 


Fig. 8. Immunity to noise depends chiefly on the proper threshold at grid of con 
trol tube. The cut-off level is usually adjusted by means of the piate supply 
voltage. A ringing coil. if used in the circuit. should be inserted at point “R 
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Macs RADIQ on 
SERVICE SHOP 


By JOHN T. FRYE 


SPRING FANCIES 


alur in a book lik hat } de- 


pment takes a very (Continued t page 164) 
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A High-Quality a 7 
AUDITORIUM AMPLIFIE 


Amplifier and power supp'y are built on separate chassis. if 


ei 


By 
LLOVD B. 
HUsT 


wa. 4 data on a p.a. unit which features 
two mike inputs. radio input. and master mixer. 


ition rating makes 
rate these tubes as 


thereby realizing 
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nade o 


lated posts Thi s can be seen 


in the pl graph of tl under chassis 

view ero led to the chassis as PLi IS AT REAR OF V8 
indicate f All jacks, condenser 

mounts ‘ are insulated f 

chassis to eliminate any possit 
ground loops There are two 


relatively 


Top view of the amplifier chassis. Careful parts layout facilitates servicing. 


it for magnetic rec 
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is observed i rm , Z hs 8 ite! n ? n resistance in the « 

is fedtoa n i ridge < P li , or i for y bac ft magneti 
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it is recomine 
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Model 
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Power supply circuit and parts list. This unit is mounted on separate chassis. 


aker of the 


necessary 


il r op 
coil [ 


erates best with 250 to 


plate of the tube and 


in the R ? necessary 


assure the correct voltage here IT 


resistor aids in keeping the high fre- 


quency oscillations f the 6V6 out « 


the power supply as well as perform- 

ing its function as dropping resi 

the pl ircul h ator at, SH v. @ 3 @ 4.5 «., 6.3 » 
3000 ohm, 2 w. res. (im author's model 1.0 4. (Chicage 200 oF equiv.) 

es. s variable) Bias supply trans 5 ~ 63+ 

c 1 aid.. 600 +. cond a «. (Chicago FO-63 oF equrr 

Cy—40/ 40 pid., 300 +. elec. cond 12 hy. 200 ma. (Chicage 

Ce—40/40 pid., 150 v. elec. cond we ) 

100 or 130 ma. selenium rectifier 


The original design a tests of th ’ 
amplifier were made by strivi 
flat response However, to make the 
unit suitable for magnetic recording 3 amp. fuse t 
and for other applications in which ee ——_ oe rs ~ orate (Jones) 


equalization is required, a number of 
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Compiled by KENNETH R. BOC 


T THE time this w pi after. The Mullard O: ation A new short-wave listeners 
the Broadcasting sented a display of cathode-! lub ! Listeners Club, Tromso 
of Japan, Tokyo tubes, radio tubes, and the project Norway cording Nattugglar 

i system of TV developed by Mullard Sweden 

seas Services in Japanese and English high point of interest was the presenta USA~—-Anyone wishing 

A letter received from the station's of tion of a book-token to Miss Barbara United Shortwave Listeners 

ficials pointed out Jordan, a member of a School Radio ould write direct to the 

The Broadcasting Corporation of Club at the Guilford Girls’ School in ub Steve Brookner, & Glet 

Japan has resumed operation of its in Nottingham. The book-token was given han ‘ Providence 7 Rhode 

mark of the Society's esteem for Island Pre lent of this organizatior 

i the such ul is Pat Crar 


both English as a 
The Barbara's achievement in 


I 
test at 12 w.p.m. at 14 ye 


sumed (test) operations « ts Over- 
informatior 


ternational broadcasts in 
passing 


ind Japanese languages purpose 

il G.P.O. cw ars 

world the actual of of age She is thus the youngest ge 

' : . 

Ji 13 yw } yuntrv is being . in the British Isles to have achieved “ 

Japan and h« the country being re 4 . This Meath'’s Schedules 
habilitated with the kind help and co this distinction, officials of the clul 

of friendly ions; an point out. Barbara is now authorized to N¢ : ' im yuu read this 

the School Club Statior ) tations may have 

station Schedules; in 


peop! ! lling » do V \ 
for rT yn f r G3FYN and = =t« operate at irre 

r on G2ATM (operated by Stan Read. the ou nd broadcasts 
ache at the Guilford Girls now ‘ “ than listed 


$8 international broadcast is to te 
it 


condition 


enerTs overse t crence te 
y requested ' School inder supervision. Young peo KRB 
reception of i oO le anywhere the world who are in stay Peter Ridgeway 
! in the i s of WFSRA's ou 4 

Section, should get in to 9.9% ts daily English sessior 

] le s with flute-like instru 


sent on ' il Bob Kenny G3AAl F l 
; ' t burv Roa | i id ii closes with one re 

land 1120, except Sundays 

request period t 


at Radio Kabul 


flashes 


addresse 


Sect 


This young SWL is Ronald Guentzler. Cleveland. Ohio. Equipment shown includes a 
Zenith 10-S-155; preselector and converter for Zenith unit (preselector operates 7-18 
and converter covers 200-540 k« Hallicratters $41.G. BC-454.B. and BC-455-B 
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CRYSTAL DIODES 
In Modern 
Electronics 


By 
DAVID T. ARMSTRONG 


Whisker and pellet assemblies are mounted in plastic cases on this specially-de 
signed high speed assembly machine The whisker point is welded to the germanium 
pellet and very accurate pressure maintained between these two parts. Following 
this. and on same machine. the units are electrically formed by high current pulses 


Part 7. 
circuits to pertorm the sync stripping function. 


How germanium diodes can be used in TY 


cult I iong time constar 
sufficiently ) of the svn 
ulses CAUS« adjust 

die current to » direct cur 
nt develops sufficient bias voltage sefore > fur r with the 
R, to prevent stripping any analysis u f germanium 
information from the composite liode for j cu ' see how 
! 


below the blanking level it would fit in warned 


rrent flows through R that a pentode cas« circuit is su 

: perior in all respect ide ger 
sS this resistor manium cry 1 circui jut there are 

should be driven from some advar ising t germa 

ce because any change in diode 

Fig. 1. (A) Basic biased diode clipper. The 

time constant of R,-C, should be large. 

Either a tube type diode or a crystal type 

diode may be used in this circuit. (B) 

Basic diode type clipper. The time con 

stant of R,.-C, should be long compared to 

time of the line scan. It is frequently 200 

to 300 microseconds. Either a tube or crys 

tal diode is used as the detector element. 
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pe ak ex 
ibe I F j ( nput signal If the 


r i is of the proper valu 
Syme Separation + _ 
. gh average bias will be maintained 
re severé ’ ‘ pe between the plate and the cathode and 


he only time during which current 
flow through R, is during the time 


it the input signal is above t! 
blanking level 


(embination Circuits 


instances it is possible to 


functions of sync separa- 


restorer in @ single crystal 


se 


diode component Fig. 2 presents such 


iit for the consideration of those Fig. 2. Combination sync separator and 
nterested simplification Another d.c. restorer. This circuit is especially suit 
tal n t added to this circuit to able for compact. moderately priced sets. 


perto unction of clipper 


showr y 3 


um diode CR, is the sym 


restorer diode h ne ~ 


ig condenser 
in series with the anode of 
crystal and the CR 


across Whi 


upon 
Syne Fig. 3. Combination sync separator, d.c 
ikage, and re restorer. and clipper diode circuit. Clipper 
i by the size of diode is shown in the dotted line section 


mponent. Values from 4700 to 


may be used depending upon t fron gods at this po 


video leakage can be toler mall (nominally 
ich depa rom ideal | ‘ the germaniun 
n is permissible, and how pern ‘ e of the video signal t 
pulse amplitude is required appe f e sync pulse output wher 
reuit action for this diode cir- ever Video modulation frequency 
follow The composite video exceeds 0.5 m« The clipper diode, CR 
cathode of the crystal CR of F , in conjunction with the 470 


ication and th sets up a ohm resiste 


megohm load re discussed e: ) this ser 
ng the blanking ‘ AM and a This si 


line scanning inter im l remove jitter 


fd. condenser discharges from video leakage that appe 
y through the 1 megohm re sym 
istor to maintain the blanking level ymib ion sync separ 
At the end of the line scan the cor restor ircuit shown in Fig 
denser recharges rapidly during the ‘ able without the limiter 
ind a pulse of p 3 because this helps eliminate 

resp ng » the syn ul var i and unevenness 
through the resistor in ) i y mproved by the 
inode of the german t ~ i i if y amplifier ciret 


the CRT bias It 


Zero diode capacitance would > a 


Fig. 4. Germanium diode sync separator and sync clipper with sync auxiliary 
circuit This is an idealized version of the circuits shown in Figs. 2 and 3 as 
the tube, 1 y 3 it eliminates the defects of those circuits and introduces no new circult faults 


f« the 6H6 and a 
his is one instance ich 
m diode crystal has a decided jh HORT SC. 


On the other hand since a TO viOEO TO Grid " 
aue or cert 


ujucts only during the peaks nr ent 
f the sync pulses it acts as a clamper i. 


a clamping circuit is one in which the 


amplitude of a waveform is maintained 


at a certain potential level) and the 
peak of each recurring sync pulse is 
lined up at the same level 

In the clipper diode circuit shown Cm, CAR — = mee 
Fig. 1B the time constant of C, and R 
maintains a high average bias between 


the plate and the cathode. The con- ous 


denser C, is charged to the peak value 
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as Variable Resistance 
Circuit Elements 


iy 
WATDNE B. DENNY 


Physics Dept.. Grinnell College 


Hew vacaum tabes can be used as volame or tone controls in 
place of erdinary variable resistances. Article alse covers 
v4. applications in expander and compresser circuitry. 


acuun i t i iit element and this resistance 
iriable capaci ‘ \ aried between rather wide tim 
nductance co ”y the application of suitable grid 
y branct of hode voltages linimum 
eactance ibe cit { i wr obtained w 
between grid 
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R, at an 


he slope 


nstant 


re usual 


iiues in 
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Fig. 2 
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is a 

R, 

mini- 

} ng val 

e grid potential: and (2) 

be independent of normally 

plate voltage fluctuations 

< t re m com- 

at the 

should be 

in that 

5 over 

which operation norn y expected 

This criterion cz f be ompletely 

atisfied because the constant grid 

lines approxin a three 

halves power law 

requirements 
sumed for the 


inaliysis 


Applications 
In Fig. 1A variations of «¢ 
control the g 0 vo ; 
In this i 
ance R, of V. comprise 
er connected betweer 
and ground 
R, and the plate 
effective load-line f{« 
of Fig. 2. Strictly spe 
oad-line only when 
s zero. When ig ressed the 
perating i j ng one of 
the constar 
more correct 
effective load 
effective load regio 
dotted lines para 
from the no-signal 
positions of the 
dotted lines correspor oa signal volt 
ige at the plate of J peak value 
st If e. i ri vetween zero 
ind cut-off ) n 1 Oc- 
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ng point 


finite load 
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is the minimum attenuation. This cir- 
cult is useful because potentiometer P 
can be located at a remote point: no 
Signal currents are carried by P. A 
more practical circuit is shown in Fig 
1B. Here the grid voltage for V, is de- 
veloped across the variable cathode re 
sistance R.. The function of C. is three 
fold: (1) it places the cathode of V, at 
ground potential for a.c.; (2) it helps to 
satisfy the second criterion by making 
the grid voltage independent of the in- 
stantaneous plate potential; and (3) it 
removes signal currents from R. which 
is required when this control is remote- 
ly located 

One disadvantage of this circuit is its 
inability to reduce the output voltage 
to zero. However, it is suitable when 
gain reductions on the order of 20 to 25 
db are sufficient. One obvious applica- 
tion for custom audio installations is a 
remote volume contro! located near the 
telephone or a favorite listening posi- 
tion. In this and similar applications 
the circuit is definitely superior to the 
use of a variable-mu tube with remote- 
ly located variable cathode resistor 
‘he latter arrangement, although em 
ployed in some commercial equipment 
contributes a high order of distortion 
unless the signal voltages are very 
small This occurs because of the 
curvature of the variable-mu charac- 
tcristic. By comparison, the resistance 
tube attenuator is practically distor- 
tion-free provided the second criterion 
is satisfied as it will be for signal volt- 
ages less than 10 volts or so 

Volume E rpansion and Compression 
When the control voltage e. is derived 
from the signal to be amplified there 
results an extremely efficient volume 
expander or compressor As shown in 
Fig. 3, the signal voltage is amplified 
by the side amplifier, rectified, filtered 
and then the control voltage is fed 


the grid of the variable resistance tut 


For expansion the sig s picked 


ahead of the *<] v1 for con 
pression the signal picked off behind 
the resistance r ivoid possibl 


relations of 


| voltage 
amy ‘ i t e resistance 

will app expanded 
compressed sig l ; lifted con 


exce “ gnal with 


control voitages 


tubes 


resistance 
ode followers iso rimar’ 
e transformer fr I ariable 
erator resistance offered by the re 
tance tubes All control voltages 
incel in the transformer rhe writer 
has built several expander-compressors 
sing this arrangement rhe le con 
stant can be as short as a few milli 
seconds without transient distortion 
Dynamic Nowe Suppression. In the 


circuit of Fig. 5 the variable resistance 
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4. 


tube and C comprise a low-pass type of 
tone control. When the grid voltage of 
the control is zero the plate resistance 
is low and high frequency roil-off re- 
sults. With the resistance tube biased 
to cut-off, the plate resistance ap- 
proaches infinity and the frequency re- 
sponse is flat. Here again, the control 
can be picked off from the signal and 
high frequency noise suppression 
sults However, the control voltage 
should be derived mainly from the 
higher frequency portions of the signal 
This is accomplished by insertion of a 
suitable high-pass filter in the side am 
plifier circuit. It should be mentioned 
that the type of noise suppression ob 
tained with this circuit is vertical, not 
horizontal The rate of attenuation 
obtained with this arrangement is al 
ways less than 6 db per octave 
Fig. 6 shows a low frequency noise 
suppression circuit which is suitable 
for variable-reluctance phonograph 
cartridges The usual low frequency 
compensation is provided by R,, R, and 
Cc The resistance tube is shunted 
across C When its plate resistance is 
low, C, is effectively short circuited 
This removes the low frequency con 
pensation with the over-all result that 
yw frequency roll-off occurs Once 
the control voltage e. is derived 
same manner as in the previous 
reuit except that a low-pass filter is 
rted in the side amplifier If sev 
of ¢ are used to provide 
different turnover frequencies the 
amount of low frequency noise 
pression increases as the turnover fre 
quency increases Since the amount of 
low frequency noise and rumble also 
ncreases With the turnover frequency 
this characteristic is a distinct advan 
maximum noise suppression o« 
inder the conditions where it 
most needed Experimental curves for 


shown in Fig. & 


compensatior 

offered Here 

tional except tha 

denser is shunted by a 

When the grid voltage 

proaches cut-off the operation of 
circuit is entirely normal. When, how 
ever, the plate resistance is lowered 
the feedback condenser is shorted out 


(Continued on page 147) 
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Left) Brociner dualhorn corner 
reproducer. (Right) RCA 15” duo 
cone loudspeaker dina 
bass reflex cabinet whose re 
sponse is shown in graph. Fig. 5. 


G & H Wood Products Co.'s 
folded horn corner enclo 
sure kit. shown assembled 
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Part 8. A discussion of the power amplifier. 
its role as the final stage of amplification. 


in the electronic channel of reproduction. 


lit 


in be determined from the curve 
1, which shows approximately ind frequency 
juired amplifier power for re this reason, most 
or of music when a standard the reproducer cir 
iker is used. Generally it the power amplifier, and a wide \ 


have more power avail riety of solutions has beer attempted 


ids pe 


le t 
shown in this curve, since For a number of reasons, high-qual- 
transients which ar n y power ampli ild be push 
speech and musi 1a) ull rather than sing 
er power if they are to b Push-pull amplifier ive less dis- 
thout distortion In an tortion, because even-harmor distor- 
mor n the home r tions are cancelled | 
idspeaker capable of odd-harmonic distortior 
10 watts of electrica 2. Since the 
in adequate reserve ents of the 
ther in the t 
Design of Power Amplifiers o dc. satu 
r consists o ‘ ranstortr 
ising a tu ‘ n response 
; » effects 
and 
lative ng plate impe 
‘ ibe to low impedance yush ! tage does not tend 
load However, it is not simple | 
tain the quired power from the ‘he e so important 


ui reproduction are d rmi I ib n it through the output , a push-pull circui using two 
specific pp lic ‘ rly nsformer to the load, while still smaller tubes is definitely preferable 


! 
n the size of roor t ich the nai ining required distortion to a single larger tube capable of de- 
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ck and of 
feedback 
acl 
omponents con i aller 
among the higher-order 
in beam-powe tetrodes 
re have a | pleasant type 
How 
feedback 
ter results than triodes without 
although not 
feedback, and 


r efficiency and 


termodulation distortion 


im-power tubes wit! 
Ais good as tri 
n general give 
require 
voltages 
ice of tubes for the specific 
being designed depends up 
required, as determined 
Fig 1. Basi 
operation of the 


tubes suct 


powe! 
e curve of infor 
on concerning the 
power power 
plate load 
plate 
receiving ibe 
be used as a guide 
of However 


lectior tubes 


desigr power stage must be done 
wi if the pl “urrent char 


icteristics 


In designing the p pull 


} 


amplifier 
e plate-curren racteristi 


which are 


composite curves 
onstructed essentially by subtract- 
currents through the two tubes 


effect of the 


Ximate the 
This is done by 


trans- 
former 
plate voltage-current curves of the in- 
dividual back-to-back, with the 

non operating superim- 


placing the 
tubes 
voltage 
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mn averaging the piate 
grid-potential « 


urves Cor 
© same applied signal 
The prec inner in 
composite Curves are constr 
best be understood by a more 
~, waich illustrates thi 
2A3 ampli 
irves are 


handbook 
curves is taken to represent one 


a push-pu 
of « redrawr 


ror ve tube 


and each set 


tubes Assuming a plate 
300 volts, place the 
urves back-to-t k with the 


nts coinciding Then 
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60 volts as showr 
represen iif 
rence in tl currents ofl 
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rent-difference 


tubes sim 
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(It should 
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ver Values of grid voltag 
noted that the curve for 
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the other tube 


one tube 
since the signa 
ltages on the two 


grids are opposite 


phase, an e voltage n one in 
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voltage on the 
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and 
curves taking into ac 
transformer and the 
pull method of operation of the circuit 

The load line is then drawn over the 


composite ¢ 


straight represent the 
vol re 


count the pus! 


iracteristics in the same 
an ordinary set of tub« 

The load line in Fig. 2 
zero-current axis at 300 
(which was initially 
two sets of 


manner as for 
characteristics 
intersects the 

volts selected by 
superimposing the 
at this voltage) 


curves 
which is the quiescent 
or zero-signal operating point. When 
extended, the load line intersects the 
zero-voltage axis at 400 milliamperes 
750 ohms 
total plate 


therefore its 
Multiplying by 
to-plate load resistance 


resistance is 
i gives the 
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3000 ohms in this case. When signals 
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Fig. |. Approximate amplifier power re 
quirements for rooms of various dimensions 


Fig. 2. Construction of the composite curves 
used in designing a push-pull amplifier 
1000 ohms. However 
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the composite curves represent the sig 
through the plate 


actual tube currents 
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This method of 
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data 


and whenever such in 
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handbooks 
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A basic push-pull amplifier designed trom the composite curves of Fig. 2. 
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Fig. 4. A modified schematic of the Williamson power amplifier circuit. That is, when electri 
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iamaon amplifie . should be free of frequency 
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the two specified for the rest 
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able at the present 
these requirements 
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a push-pull driver rest of 
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d feedback n from the second measure 
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Fig. 5. Frequency response of a high-quality 
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RPC SUPER CHIEF 
ANTENNA KIT 


The finest in all-around reception. 


Separcte high band and low band 
antennas. Constructed of high tensile 
aluminum. Complete with 


60 ft. 300 ohm line. 

5 ft. 1 %" rustproof steel mast. 
Double strength chimney mount. 
2—mast std. off. 

1—7”" std. off. 

3—3'A" std. off. 

1—RCA lightning arrestor. 
COMPARE THIS PRICE! $7.95 


REDUCE YOUR TV 
RECEPTION TROUBLE 


THE 
TURRET 
BOOSTER 


* Fully concealed within set. 
* Comes on when receiver is turned on. 


* No wiring necessary—simple as re- 
moving a tube. 

¢ improves reception—increases video 
output at least 15%. 

Just the thing for fringe area boost or 

in local creas where antennas are not 


PRICE 


cliowed. 


{Special discount to dealers) 


SUPER SALE ITEM 
ELECTRIC SOLDERING GUN 


y? 


Best Made. 250 watt capacity. Heats 
in less than five seconds. Operates on 
60 cy. 120V, AC. Trigger switch. No 
current or time wasted. Lightweight. 
Gives perfect balance and soldering 
ease. Built-in Spotlight. Compore 
this gun to any other on the market. 


‘9% 
Complete with nickel and brass tip. 
Extra tips 
AMAZING VALUE 
3-Way Portable TRAV-LER 
AC—DC—Battery 


Superhet circuit. 

Tubes 1585, 354, 

Selenium Rectifier. 

Alnico V PM Specker. 

Attractive airplane dial, 

type case. 

Smallsize. 5 4" Hx8%" Wx4%"D. 
Exceptional reception and tone. No- 
where else at this price! $17.59 
Batteries, 1—67'AV, 2—1 “AV flash- 
lite cells. $1.85 


STANDARD MANUFACTURED 
VIBRATORS 

These fine vibrators, the ultimate in 

precision vibrator construction, will re- 

place 95% of all auto vibrators. 

Standard 4 prong....... 


1R5, 1U4 and 


luggage 


Offset 4 prong— 
Delco type 


OUTSTANDING VALUES NOW AVAI 


CUSTOM BUILT AUTO RADIOS 


Easily installed. Fine, top quality. Ready 
to place in your car. Designed for each 
specific car 
All sets—6 tube. 3 gong; super het 
erodyne. Extra sensitive circuit. Low bat- 
tery drain. Beautiful finish and dial. 
These models now available: 
1951—Ford 1948-49-50-51— 
1949-50—Ford Hudson 
1950-51—Stude- 1951—Chev- 
boker rolet 
1951—Henry J 1949-50—Chev- 
1951—Plymouth rolet 
(with grill plate) 1949-50—Dodge, 
Plymouth 
(with grill panel) 
List Price, $59.95 
YOUR PRICE 


AUTO 
ANTENNAS 


OHO) 


TOP COWL: 3 section staff, 58” exten- 
sion. Bakelite insulator, chrome trim. 
Single hole mount. Simple installation. 
Complete with lead. $1.89 each. Case 


SIDE COWL: 3 section staff, 63” exten- 
sion. Complete with tenite insulators. 
Static ball and tip shielded. Low loss 
lead. 

$1.69 each. Case of 25 $1.59 each 


INDOOR TELEVISION ANTENNA 


/ 


Now TV reception without the outdoor 
antenna. Effective range 20 to 25 
miles from station. Excellent reception. 
Easily installed—takes 5 seconds. Eas- 
ily orientated. Heavy base—will not 
tilt, Attractive. Friction clutch-type ac- 
tion on the rods. Complete with lead 

each $1.55 

ecoch 1.45 


Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 
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A STATEMENT FROM 
SIMPSON ELECTRIC CO. 


WEATHKIT PRECISION RESISTORS : COLLEGES USE HEATHKITS 


eH 


YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OW LAST PAGE 


The HEATH cCoOnRAPAA Y 
... BENTON HARBOR 15, MICHIGAN 
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Yew LABORATORY LINE HEATHKITS 
New Meathhecl 


A.C. VACUUM TUBE 


VOLTMETER KIT 


w Weathhit 
INTERMODULATION 
ANALYZES KIT 


—e - 
Shipping ~t 


Ss 39° 


AWeathhil SQUARE WAVE 
GENERATOR KIT 


you SAVE BY ORDERING DIRECT FROM MANUFACTURER--USE ORDER BLANK ON Last PAGE 
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THE Sle ae 
Heathkit 


OSCILLOSCOPE 
a 


MODEL O-7 
SHIPPING WEIGHT 24 LBS. 


*43°2 


Features 


»* control for spot edjustment 


tubes including CR tube and five mime 


1 omplifiers 


YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OW LAST PAGE 


Tre HEATH cCoORAPAA Y 
... BENTON HARBOR 15, MICHIGAN 
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THE Slew 1952 


VTVM_ 
KIT 


MODEL V-5 
SHIPPING WT. 5 LBS 


Features 


@ New styling, — formed cose for beauty 

@ New truly compect site Cabinet 4' 5° deep by 4-11 16" wide by 7%s" 
high 

@ Quelity 200 microomp meter 

@ New ohms bettery holding clamp ond spring clip essurence of good 
electrical contact 

@ Highes! quality precision resistors on multiplier corcurt 

@ Colibrotes on both AC end OC for moximum occurecy 

@ Terrific coverage — reads from '2V te 1000V AC, eV te 1000V OC. end 
1 to ever | billion ohms resistance 

@ Lorge. clearly marked meter scoles indicote chem, AC Volts, OC Volts 
and 08 — hes rere set mork for FM alignment 


@ New styling presents attractive and professionel! eppeorence 


YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK DW LAST PAG 
a Vee HEATH CONRMPARY 
———— Ss... BENTON HARBOR 15, MICHIGAN 
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SIGNAL GENERATOR 


KIT 


Mode! 5G-e 
Shipping Wr 7 tbs 


Heathhit 
CONDENSER CHE 


CKER KIT 


TUB 


\ 


-.. BENTON HARBOR 15, 


Model 1.2 


Shipping wr? lbs 


E CHECKER KIT 


YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OW LAST PAGE 
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NEW 1952 Meathhcl” 


BATTERY ELIMINATOR 
KIT 


Can be used os bettery charger 

Continveusly verneable output 0 - 8 Volts not ewitch type 

Heovy duty Mallory 17 dish type magnesium copper sulfide rectifier 
Avtometi« overloed reloy for maximum protection Self-resetting type 
Idea! for battery, enrcraft ond marine radios 


Duel Volt end Ammeters read both voltage end emperege continvally — no 
switching 


<6 


Model BE-3 
Shipping Wt. 17 ibs 


THE NEw we : 


H 


athhie~ 
ANDITESTER qj7 


Model AG-7 
Shipping wr. 15 tbs 


50 ere Range M 
‘34 ° Plena” ,t8sembled from at SJ B50 
Levert ® = . . a @ 
M 
thiepinn wes Ibs 


NEW AWeathhil” 
T.V. ALIGNMENT GENERATOR KIT 


Model TS-2 
Shipping Wt. 20 Ibs. 


39 * 
YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OW LAST PAGE 
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Aeathhil” 
IMPEDANCE BRIDGE KIT 


Medel 18-18 
Shipping Wt. 15 lbs 


RY 
cathhi” LABORATO Weathhit~ LABORATORY 


RESISTANCE DECADE KIT P — R SUPPLY KITS 


25 MA Veriable 150-400v pc 
50 MA Verieble 30-310v pc 


v 
Higher leads Velte * 25-250V pc 
“al 9° drops off proportionally 


ele 
as bee 


NONI 


OHM STEPS 


1 . 
Shipping Wt 4 te 


ransformer, meter 
rmed cha 
make the ki: 


ECONOMY... 6 WATT HIGH FIDELITY 20 WATT 
AMPLIFIER KIT AMPLIFIER 
Choice of 4-0-18 chm output im. KIT 


The A&® (or A-BA) is « high quality 
amplifier for those who went high 
fidelity output at moderate cost 
quency response within + 
20. 20,000 cycles. Distortion at 
below matimum power output 
. 41" stile ~ ry to provide 1.000 cycles) i« only 8°. Kit has a ma 
© the bit builder a low cost ampli Chic > power nafo - 
MODEL A-7 fier with excellent fidelity he hicage power transformer in drawn - ann to = 
Shipping Wt. 8 ibs cireuit consists of four tubes with former with output impedances » 8 ~ 


following functions: a 12S5L7, one 4816 ohms. Bass and treble con 
$ 50 aection working as an amphiier and trols permit listener to select output sg 50 
me as a phase splitter, two 12A6 with tonal qualities of his own liking e 
output tubes working in push pull 
end «a SY J rectifier in a full wave rectifier circuit = 
The perates from a husky power transformer, and has good fier and phase splitter, two 6L6's in 
output tr + wmer with a chowe of 6-8 —15 ohm output impedances push-pull output and a 5U4G rectifier. All parts furnished (speaker not in- 
(Speaker oot included) cluded) and the construction manual makes assembly easy 
The bit provides excellent listening pleasure and the price is really MODEL A-8: For tuner and crystal phono inputs. Has two position selector 
low Compare it with all others, You woa't find a better buy . venient switching to type of input desired 
h A-7) For tuner and phon inputs Has two postion MODEL A-8A: Features an added 6SJ7 stage (preamplifier) for operating from 
selector switch for oo to type of input deured variable reluctance cartridge phono pickup, mike input. aod either tuner or 
ATA ramphher stage with special compensa standard crystal phono pickup. A three position selector switch 
provides flexible switching. Shipping Wt. 18 Ibs $35.50 


thon network for operation with reluctance phono input 


Supping Wt. & Ibe $16.50 
YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER 


USE ORDER BLANK ON LAST PAGE 
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Heathécc~ RECEIVER & TUNER KITS for AM and FM 
—_— 


Broadcast 
covers 550 
Shipping 


Model BR-1 
Model Kit 
to 1000 Ke 
We 10 Ibs 


Model AR-1 3 Band 
Receiver Kit covers 550 
Ke. to over 20 Mc. con 
tinuous. Extremely high 
sensitivity. Shipping 


We. 10 Ibs 


TWO HIGH QUALITY Weathhect” 
SUPERHETERODYNE RECEIVER KITS 


ent Heathk its 


Two excell Ideal for schools stom installations 


Both are i 


operated 
fual iron core 

i there is a phon 
with tubes and 

model has simple coil ¢ 


jial — quality 
0 Volk 


cabinets 


transformer quality un best of materials wu 1roughou six inch calibrated slide rule 
r. The cb s has phono 


1 panel simplifying instaliat 


input packs, 11 
mm used we he 


mplete rals and step t structions css speaker and 


tor case of « 


FM TUNER KIT 


The Heathkit FM Tuner Model FM-2 was designed for best tonal reproduction. The 
circuit incorporates the most desirable FM features — true FM 
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stations bot! 


perform one 


[i the spec- 
al- 
expenditures 
this year will 
lis- 


inded 


tivi- 


viewers a 
the 


the 


onvention a 


ties paigns radio 


services 
that 


befor 


Declaring 
than « 


begin 


more ver 
really 
advantage 

former 


“will brir 


mission's 
Vision g 


ot 


the 


historic significance two precious 
heri- 
people; the 
freedom t 
the full exer- 
Ameri- 


asting 


freedoms which 
tage of all of the American 
freedom to look and the 
listen Only througt 

of these freedoms can the 

have in their broad 
truly democratic in 
demo- 
an 
powe! 


WwW 


are common 


cise 
can people 
the 
information tt 


system stru- 
ment of 
cratic society 


requires ruly 


illuminating assessmen 


television L 
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BUY TEST EQUIPMENT 


ON THIS RADICALLY NEW 


TIME PAYMENT PLAN 


NO _INTEREST!! 


Superior’s New 


JUNIOR SUPER-METER 


MOST COMPLETE AND COMPACT MULTI- 
SERVICE INSTRUMENT EVER DESIGNED 


Measures : * Voltage * Decibels 
* Capacity * Resistance 
* Current * inductance 
* Reactance 


Hardsom 
me! aol baneti te 

5 mgiste @ith 
ro ft leads and instruc 


ey A be wer 
Medel CA SIGNAL TRA 
Mode! CA-12 


The well known Mode! CA-12 Is the 
only signe! trecer in the low 
price renge including beth 


meter ond specter!!! 
SPECIFICATIONS et 
pa e Inter 


Compictely P ytante 


wres 5’, . 


Superior's New Model 660—AN AC OPERATED 


SIGNAL GENERATOR 


— Complete Ww ane. 
A.M.-.M. and 
ment 


Mode! CA comes 
with aff teade and 
instructions 


omplete 
operating 


* Mode 
oania 
instructions 


“eat Sater w= 84.995 


NO CARRYING CHARGES!! 


USE CONVENIENT TIME PAYMENT 


ORDER BLANK BELOW 


‘av TUBE TESTER 
Model Tv-11 


@ It ses the new self-cleaning Lever 
4 Sw hes for individual ele 
Recause all element 

ered a fing to ptr 
RMA base r 


imberir 


Operates on 

0 Crete AC H 

oak cabinet complete with 
portad ¢ cover 


Superior’s New 


TV BAR GENERATOR 


Throws on Acteo! Ser Potters 


Twe Simple Steps 


t Bar Gene 


Tv Gar 
plete with 
Getaiied eperating i* 
Only 


Geerreter comes com 
shielded tends ane 


PAYMENT PLAN 


ORDER BLANK 


ettens 


NEW TIME 


SS ELECTRONIC DISTRIBUTING CO. 


mo Inc 
Dept. 8-24 
r 


38 Merrey Street, New York 7.6. ¥ 


UMIOR suren meTeR . 

€ Neila 
woe. JV tl 
moore CAa.i2 
TELEVISION. ean GENERATOR 
eanes how 
$12 t 


Bais 
- 


ee 
es es ee ee ee 
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GEM OF THE SURPLUS 


HEAR YE! PROCLAMATION! 


17'S BEEN FUN BUYING YER STUFF8UT 


MARINE GEAR 


COLUMBIA MARINER 
The 


mnae « 


COMPASS HECEI VER 


S Ww WARING #40 


RADIO COMPASS 


SUPER SPECIALS! 


TELEPHONE 


$27 so 


’ ¥ ~ ’ 
C4 VME Teanscerver 


MOBILE EQUIPMENT 


AIRCRAFT EQUIPMENT 


ARC-5 OR 274-N TRANSMITTERS 


sy 
macK 


ARC-5 OR 274-N RECEIVERS 


RECEIVER OF NAMOTOR 


FOR OVAL TRANSMITTER 


TRIPLE SECEI VER BACK 
OC 442 4 ANTENNA @ELAY 


$48 50 
2440 
13 


a) 
205 


FILAMENT TRANSFORMER 


ust S1ONEO WOW LEASE 


COLUMBIA 


LOS ANGELES 1) 


ELECTRONIC 


puth Sane Pedro Street 


SALES 


CALIFORNIA 


PHONO-BQUALIZER CHART 


By (CHARLES P. BORGLI 


NASMUCIH as new data has become 
available since the publication of 
the author's article, “An Improved 
baqualizer-Preamp”™ the April 1951 
it is new possible to reviee the 
equalizer design chart w hic h accom 
pani dl the original article 
The includes the 
establishment of a standard playback 
by the Audio Engineering Seo- 
and the publication of record- 
ing characteristics by ROA Victor. OF 
particular the fact that the 
new ROA Victor recording curve, which 
ix the same for all speeds. is identical 
to the ABS curve. The older ROA curve 
sufficiently the 
equalizer to correct 


issuer, 


new information 
curve 
erety 


therte ‘- 


close to new 


satisfactory 


'- one 
new 

aracteristion will be for 
older ROA records. The set of equalizers 
previously designed for RCA records is 
superseded in the table by the simple 
ABS equalizer 

It should alko be noted that London 
FFRE 33), rpm records follow the N AB 
characteristic. the previous table 
in error on thes« The 78 rpm 
FFRE records, both Decca and London, 
follow the ‘ 

The final addition to the 
equalizer for a flat characteristic 


ware 
dises 
presiousty iblished curve 
chart is an 
with 


eps bass turnover. This frequency 


lies midway between 250 and 500 cps 
and the new equalizer will be found 


aceeptable in most cases. 
0 and 500. are 


two, the 
the table for 
but there would 
cluding all three 

(ine 


those 


worthwhile 


The other 
included in 
who wish them, 
be little point in in- 
in any amplifier. 
improvem 


been incorporated into the 


tion of the pre 


1 
p by several builders. 


it consists in mounting the equalizers 
on a three-gang rotary switch with the 


gang- properly 
crowding. 
increase in 


sired, may be 


spe 
In this manner a desirable 
compactness 
The potting of the equalizers, 
carried 


ed to avoid over- 
obtained 


only 


is 


with hard microcrystalline wax but also 


with any other 
such as ceresine 


suitable compound 


wax or a commercial 


potting compound 
hqualizers of the type described can 


be used not only 


plifier which was the 


previous arti le. 
triode stage 

The assistance 
New Rochelle. N. 
Cincinnati, Ohio 
information 
construction 


data is hereby 


in the «mall pream- 
the 
but also following a 


in any amplifier 


of T. B. Couch of 
VY. and Willix Cox of 
in providing helpful 
and 
acknowl- 


response curves 


edged with gratitude 


REVISED EQUALIZER CHART 


EQUALIZER 
CHARACTERISTIC 


(A) Flat 


250 cps turnover 


EQUALIZER 
DESIGN 


(B) Flat 
500 cps turnover 


(C) Flat 


350 cps turnover 


(D) AES 
400 cps bass turn 
over, 6 db octave 
treble emphasis 
above 2500 cps 
(E) NAB 
500 cps bass turn 
over, 6 db octave 
treble emphasis 
above 1590 cps 
(F) 
400 cps bass turn 
over, 3 db octave 
treble emphasis 
above 3000 cps 
(G) 
300 cps bass turn 
over, 6 db octave 
treble emphasis 
above 1590 cps 
(H) 
500 cps bass turn- 
over, constant ve- 
locity below 100 
eps, 6 db octave 
treble emphasis 


above 1590 cps 


GOOD COM- 
PENSATION FOR 


H.M.V 
British Columbia 


Capitol-Telefunken 
Most European and 
early American 


RCAVictor 334 rpm 

RCA Victor 45 rpm 

Late RCA Victor 78 
rpm 

Most late Ameri- 
can discsexceptas 
noted elsewhere 

London FFRR 33% 


rpm 


ACCEPTABLECOM - 
PENSATION FOR 


All discs for which 
(A) and (B) were 
designed 


Earlier RCA Victor 
78 rprm (see text) 


Earlier Columbia 
78 rpm 
Columbia 33% rpm 


Decca and London 
FFRR 78 rpm 


Earlier Columbia 
78 rpm 


Columbia 33% rpm 


i12«R 
100 oh me 
pros. 82R 

7,000 ohms 


ohms 


prox 


NANA aAOBaaawaaaaeaan 


250 uuftd 
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This list represents only a small part of 


? sd more than a million relays in our stock — 
one of the world's largest. All relays are 
standord make, brand new in original 


packing, and fully guaranteed by Relay 


Sales. Send us your relay requirements. 
a We can make immediate delivery at sub- 
& stantial savings in cost to you. 

IMMEDIATE DELIVERY! 


Midget Relays 


STK NO. VOLTAGE CONTACTS 
eae avo ’ 
a.37 6 vox 


MAKE BEFORE MAKE 
Ee®am 


>> Pr > hr ble 


>>> 


>> >>> eee eee ee eee ele ee ee DD 


OTHER RELAY TYPES IN STOCK 
« Keying Reloys e Voltage Regulators 
« Rotary Relays e Differential Relays ———e o ' 
« Contactors e Sealed Relays ine: t 0 j * ' 
© telephone Relays ° Special Relays Form A—“Make” Form B—“Break C—"Break-Make” 


Single Throw, Single T w Double. Throw 
Normally Open) Normally ¢ ed 


Telephone 


{74 Y Manufacturers and Distributors: 
, Write for the new Relay Sales Catalog. SEele y 88-4146 


a CS } 933 w. CHICAGO AVE., DEPT. 8, CHICAGO 22, ILL. 
a ol 
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COYNE BOOKS 


SHOP-TESTED TECHNICAL BOOKS 
ON RADIO, TV AND ELECTRONICS 


Distributed by 
HOWARD W SAMS £00. INC, Indianapolis 5 (nd 


APPLIED PRACTICAL 
RADIO-TELEVISION 


Brand new ' Over 1500 pages 
on the latest in Hadio end 
TV-—EVEN COLOR TV 
and UHF Over 5.000 sub 
1,000 ee 
ywe how to inetall. aly 
balance all Kadi and v 
imetruments for TV service 
re, convertors, much more 


porta 


une teat 


- gs vowme 

p of compute 

‘ 

, Ne. CT3-50 $15% 


CYCLOPEDIA OF TELEVISION 

Comptete Up to Oste Reference Manuai 
Pact packed reference book that cov 
ere every phase of Televimion 

COLOK TV and UHF. Gives 

plete understanding of how TV re 
cervers work, how to repair and keep 

them operating prpoerly Special com 

plete section on picture pattern serve 
ing (dosene of actual photos ) pages, over 450 
——— diagramea. charte, drawings, test patterns 


m quick ceference alphabetical order 
(Under your copy sew. Ne. CTB-1 $5.95 


includ 


PRACTICAL TELEVISION SERVICING, 

TROUBLE-SHOOTING MANUAL 
BHOWS YOU HOW TO align, serv 
woe, metall, adjust and tune every 

vert of the audi and video sections 
fieipe you handle all probleme. Cov 
ere sweep oeciilators, frequency con 
trol, F emplifiers, tunere, ete 
Latest data on COLOR TV and UHF' 
ters, 300 illustrations (many in 4 colors 
facte Complete, practical, up-to-date 
Me CTB-4 


1 bug « 


$4 


wy 
25 


fLECTRONICS 


You will find thie book «a “gold mine” 

of easy to follow on. the job 
tronic data Starta right at the begin 

in sumple language all 

— the basic principles of electror ully 
iduetrated with helpful phe raphe 
diagrams, and tables adorsed by 
nufacturers, union officials 


catore 400 pages $3.75 


MODERN RADIO INSTRUMENTS 
AND TESTING METHODS 
The hook telle all 
eheut maxdern racdw and electrical test 
€ equipment and how 
Packed with 


olex 


up to the minute 
to uee it 

ney making shortcuts 
on trouble shooting 
struction and other 

pages. 220 photoe and 

ere Multiphers 

scopes and many other « 
© tested and checked 
0 shops Ne CTB-3 


— 
—_—-— 
= 

~~ — 


servicing, con 
jobe Ower 350 { 
diagrama. Cov 
Kes +, Ohmmeters, Oncilk 
byecta All 
m the Coyne 


fate has been 


$3.25 


RADIOMAN'S HANDBOOK 


Here wa remarkable radu 
1.000 facte packed into 3 


book 
pages give you 
speed trouble 
with hundreds of 


answer 


omplete imetructions t« 


shooting eneng os « 
harte « 


ute. Pr 


jiagrame, tat circuite and short 
‘lly indened. bee. C188 $2.75 
| gaan nae emi tmartnat ie iti 


Order trom your Pert Jobber today, o write direct 
inc, 22 t 46m S& 


5 encimed (no CO 0.'S please) 

the following Coyne Boots 

Octet if 0 crs-1 C) cit-<4 

Ocwe.2 oC 0 cre2 cTe-$ 
} cre-13 { Octs3 


Send 


Nome 
Addiew 


City Yote 


ecceccocccccccccccosccooed 


Tone 


eee ewe mmr eee wene 


_ edd) wy 
to write direct to 


informetion om any of the 
the monutacturer 


items described herein readers 
By mentioning RADIO 6 
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NEW RHEOSTAT 
Products, 2300 Milwaukee 
ue, Chicago 18, Illinois 

new which 


resistance 


Ohm 
has devel- 
oped a rheostat provides 
under 


most adverse conditions and insures 


smooth 


tine 


Variation of 


dependable service tue ol its all 


cer metal 


An extra deep core 


Arriie construction 


on which resist 


ince wire is toroidally 


power 


wound, means a 
nore conservative ating rhe 


rheostat is available in either uniform 


taper wound models with a stand 


ance of 10 per-cent 


WILLIAMSON.-TYPE AMPLIFIER 
The Heath 
Michigan 


amplifier 


Benton Har 
added a Williamson 
and n 


Company 
bor 


type 


has 
atching preamph 
kits 

supply kit 


its extensive line of 

amplifier and power 
WA-Al1) uses two 6SN7GT's, two 807's 
and VAG It has a freq 
ponse within 1 db from 10 


Intermodulat 


one lency re 
cvcies to 
distort 


using 60 


ion ion at 


output is 5 


rhe 
16 ohms 


and 
output impedance is 
and the 

output is 1.2 


Power 


input voltage 
for : att 
170.000 ms 


for 


volts across 
requirements are 
cycles, 120 


and power supply 


105-125 volts, ! or 60 


e amplifier 


chassis each 
wide, and 11° long 

The matching 
WA-P1) uses one 
1LZAU7 


selected 


measure high 
preamplifier 
12ZAY7 or 
There 


inputs, t¢ 


unit 
1L2AX7 and 
three switch- 

for 
high 


one are 


two low gain 


ystal pickup and tuner and one 


It features a 

turnover for 78 rpm 
high gain ch The 
tone controls will boost 
5 db at 20 cycles 


Power 


gain for magnetic pickup 
switch-selected 
and LP on the 
bass and treble 


annel 


or cut a maximum of 1 

and 20 k« 

ments are ma 

6.3 volts at Dimensions 

shafts and knobs, are 2',° high, 10's 
deep 


respectively 
volts dc. at 6 


require 
«<0 and 
600 ma 


less 


wide, and 74 
RANDOM-NOISE GENERATOR 
General Radw Company 
Avenue 
sachusetts 


275 Massa- 
Cambridge 39, Mas- 
has developed a new “ran- 
generator,’ the Type 1390-A 

A gas-discharge tube operated in a 
magnetic field is the noise Twe 
stages of amplification 
filters make it 
open-circuit output voltage of 
on the three 
ing from 30 cycles to 
The 
tribution of 


chusetts 
dom-noise 
source 


and 
possible to 


suitable 
have an 
one 
extend 
SOO k« or 
dis- 


volt 
frequency inges 
20 ke 
5 mm normal, or Gaussian 
amplitudes is 
moderate 


5 me 


very 
the 


good 
with only 500 
ke. and 


A panel output control and voltmeter 


clipping or 


ranges 


is provided on the and, where 


required 


ene or 
low 
Type 


used 


relatively 
external 
can be 


levels are 
700-P 1 


an 


oltage divider 


Ld TED CIRCUITS 
Stupakoff Ce nic and Manufactur- 


mg Company a ob has an- 


nounced the developmer a series of 
printed electrical circu for 
applications 

A number of 
currently 


Various 


Standard cir« 
available 


ults is 
some of 


them in- 


corporating as many aS SIX separate 


resistors and 
nent 
made to meet 

A four-page 
describes these 


condense perma 


circuit Special 
individual requirements 
booklet, Bulletin 1151, 
new units in de- 
tail and is available 


can be 


some 
on reque st 
CHASSIS LINE 
Minute Man Products 
102nd Street, New York 29 
is currently offering its 
standard chassis 


Ine 130 E 

New York, 
new line of 
elay rack panels 
mounting brackets, and bottom plates 
through radio jobbers 

Featuring complete 


flexibility, stur- 
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lity, these me 


of 
and 


requirements 
research organizations 
gineering departments 
Each ct with a 


16 x 22 


ASSIS 


comes complete 
guide, a nch 
containing full 
les most genérally 
ectronic cirruits 

be reference 


ised as a 


| template aid 

_ Seavics TOOL 
Enginee 
Wichita 


thon ma 


es and ia CC 
Kan 

tool 
ra- 


Marke 
in pre 


is espex Aauiy W 


t Street 
mIuC unique 
suited for 


vicing 


ell 
and television ser 
tool consists of a lighted screw 
detachable 
ilarly radio 
The whole 
enough to 
The 
an integral part of the 


sufficient light for 
large 


five siender 


aides desig for 


ind televi 


ned partic 


appii 


compact and 


sion ations 
all 
in crowded chassis 


init is sim 


permit its use 
ght, which is 
handle, provides 
working 


ASSIS 


inside cabinets or on 


The product is being marketed by 
and additional de- 


available re- 


the company itself 


tails and prices are on 


quest 


TWO-SPEED DRIVES 
Ltd., 138A, Cromwell 
toad, London S.W.7, England 
production on a two-spe¢ d preci- 
drive unit which has been trade- 
named the “Microdual.” 

This unit is designed to provide ab- 
the control of angu- 
lar movements for variable condensers, 
inductances, wavemeters, etc The 

Microdual” provides exact angular 
movements from 0 to 180 degrees with- 
backlash from a 

A coarse searching speed 

setting control are available 


Transradiwo 
is in 
new 


solute accuracy in 


out 
knob 
fine 


the 


control 
and 
over 


single 


entire 


\ data 


range 
t. Dl 


shee containing com- 


plete information on this new unit is 


available from the company on request 
CORNER HORN ENCLOSURE 
Electro-Voice Inc., Buchanan, Michi- 
has introduced a new KAlipsch- 
moderately-priced folded 
horn enclosure designed to ac- 
the company’s 15” coaxial 
speakers and for 800 cps separate 2-way 


gan 
licensed 
cornet 
commodate 


and o-way speaker systems 
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TV 


GREAT 


TORY 


DIRECT 


AC 


TO YOU 


Finest. Quality at Lowest Prices 


unset - 


% 


Subscription. 


~ Pe 


» 
gi 


TV KITS, WIRED CHASSIS, and SETS 


o CABINETS, COMPONENTS, INSTRUMENTS, and ACCESSORIES 


SENSATIONAL OFFER 


on Top Quality TV Picture Tubes: 


© FREE—VALUABLE PREMIUMS: 


With every Tranevision tube you bey, 
chandise Premium Coupon of real value. Write for 


© TRADE-IN ALLOWANCE «oo 
Sache Same 6,98 to $5.00 glass allowance 


© FULL 2 YR. GUARANTEE: 


Only Transvision gives you « Guarantee 
for 24 months 
COMPARE: Get the full details on the 


Transviston tube deal today 


FREE BOOKLET: «insite cer, | 
or Whet You Should Know About Picture | 
Tebes."" Written by CRT experts, lles | 
trated. It will MAKE MONEY FOR | 
YOU. WRITE FOR IT NOW 


Se IMPORTANT is this great instrument, thet on Jan 


you get « Mer 


tubes 


am > es. 
] ‘ow Pim COST 
1 ot te 


en | 


28 the MW. ¥. TIMES 


devoted « feature article (copy om request) to the TRANSYVISION 


TESTER-REACTIVATOR 


FOR PICTURE TUBES 


Tests Picture Tubes and Renews Brightness of 


Your Dim Picture Tubes. Without removing 
ture tube from set, measure Cathode emis 
locate shorts between elements 
locate high resistence shorts or leek 
one as high a Then, RE- 
ACTIVATE dim picture tubes if there's 
no mechanical break in tube. 110V-60 
weighs 3 ibs 


son 
3 megohms 


cycles; 


FIELD STRENGTH METER 
AT NEW LOW PRICE 


Improve TV save half the work with 


the Tranevision Field Serength Meter 
Medel FSM-1, coumplere with tubes SD net 
BEAUTIFUL TY Se 

a! for — Buiiding 
from $49. Send 


mstellations 


¢ Conversion. Fe 
for Cabinet Catales now 


MULTI-SET CONNECTORS 
feed up to 3 TV Sets from 1 Antenne 
Prices: Multi-Sei Conn. for 2 sets $4.95 lint* 
For 3 or 4 sets 7.95 lise* 


*Deslers, write for discounts 


ond Complete iilustreted 


@ New ocite cert. 


pe 


Went to Make More Money in TV? 
Write for the Transvision Factory Agent Pian 


Litereture 


a 


TRANSVISION, INC NEW ROCHELLE. N.Y 


7 


WILL REBROADCAST 
TELEVISION PICTURE 
ON ANY CHANNEL 


fa T’% 


FEATURES: 


eA i | 


} 
I 
‘ 
t 


accuracy and dependability 
Write for the new, complete Hickok 
Test Instrument Catalog today. 


THE WICKOK ELECTRICAL INSTRUMENT CO. 


10524 Dupont Avenve * Cleveland 8, Ohic 


SIGNAL GENERATORS 


has 


H.V. POWER SUPPLY 
limerv P} 


Fulton A 


: POWER OUTPUT METER 
Daven Company, 191 Central Ave- 
ie, Newark, New Js r 
ering a new, 50-watt 


the Type OP-961 
new meter |} 


( ntinued 
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H and 
targest stock | UBES parts 


All TUBES. re qusrantecs tor one yeor individually boxed | Double *“V’’ 
10% DISCOUNT on orders of 108 tubes o more, stands | TV Antenna Kit 


Us (his Order Blank! 

Quantity Quantity Quantity 
6aB7 15 6s5sGT 
6aAcsGcT ose 
6ac7? es7G 
6aGs 
6aG? 
GAHE 
6AmsS 
6AKE 
6ALS 
6aqs 
cage 
6ARS 
6aTée 
6ASS : d 
6AUSGT : ° 168457GT 
128K76T 
128.76T 
, . 1286N7GT 
6SA7GT 128qQ7 
6sc7 128Q7GT 
6so07GT 128R7GT 
6sFs . 12Z3 
6sFSGcT M4alT 


59% 


AS 


“| = [Tee SPECIALS! Ss; Sais ae 


121 
39 


TUBE KITS 

P. M. SPEAKERS BEST BRANDS at BEST PRICES 
agg om $1 2.95 ~ tint Va vote te Sebe ane Kit onty $239 
High fidelity with Lied Batne th:ce s Vaee tse $239 
filter attached. 20 : 1U4, 384, 185. 19S. List Veluwe $7.06. $93° 
17568 cps. response: & ohm VC. Al Four Tubes tor ae 


3V4, 1RS. 185. 174 
Very best quality. NATIONAL List Veluwe $7.80. Al fer $229 


BRANDS Individually Packed 12723. 105, 3V4. 1S, 214. rt) 
pa : AC-OC Portable Kit. Al ter $2" 
$1.26 es. bd 12AT6. 128A6, 12BE6, I8W4, Sees es | 
1.36 10° 5 Tubes fer $233 


SOLEGT, 152567, 178a7GT 
eed a2 - 428K7G, 128476. 6 Tebes ter — 19AP4A 
Special Price 


Twit LEAD @ FOOT LINE CoRD TUBULAR ELECTROLYTIC FILTERS 
RESISTOR KITS 200 oben twin m feos | nd we couest. cordand 40.20 mid... 150 V—with 20 mid., 15V 20c ea, 
eb virgin am 4 
; lated 14, 1 ° wate wen in’ Bina hoor be plug TUBULA OL DF D—8 mid., 459V 1G ea. 
——~ one sagem, Che Sues oe ry TV INLINE FOLDED DIPOLE asvasna 
mention 


| 398° sagse | ite sys YES pty --l 
50 asst.—$2.95 Picea A Tat > write TODAY! 


6 ter or i025 each. 


TERMS: 20% Sevessy wtih oodes. Gulonee @, o. 2; 
nati tere oe. 


2 551 W. Randolph St theme's Fr. x . "pares 
P TMF RADIO TUBE CO. “ware tine: Fee nies ese Sa aero OE ai 
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A REMOTE-CONTROL 
For Your TV Set 


By 
IRVING GOTTLIEB, wenem 


A remotely positioned “trent end™ that can be used tor audio 


tolame centrel, station selection, and contrast adjustment. 


T'' arm-ch control of a televi dent First, if the “Q" is not great 
ion rece may be accomplished enough the range of control of the 
by means e arrangement dia audio volume will be restricted. Sec 
grammed 4 rhe principle of yd, distortion of the picture will re- 
operation Wwol\ wv substitution of ult as the wave trap “bites” into the 
a remotely-situated front end for video i.f. spectrum. From the author's 
that of the receiver Station selection experience, it is fairly certain that 
nudio olume control ind = contrast ! we considerations rule out the 
be adjusted from the ual view wssibil that the “Q” will be exces- 
positior The system is intended course the ideal trap for this 
with conventional type TV purpose would have a rectangular re 
iits. but will work well ection curve. Actually, it will be found 

type video sets that any single layer coil with a geo- 

rey from the metric configuration similar to those 
the television commonly used for television Lf. coils 

of shielded coaxial will be suitable, providing it can be 
oupled by droppin ‘ rac ) resonate with approximately 
ver the first Lf. trar ] fd. capacity If the resonating 
nt end output trans acity is much higher than this, it 
rhe oscillator tube o ill generally be found that the “¢ 
of the receiver too low. On the other hand, attempt 
to resonate with much less than 10 


akes the initial adjustment 


sudio 


greater volurme ! may result in a re- 

desired and the i range of control. The distrib- 

wean initial tria 1 i! capacitance of the coil may cause 

regarding undesired and stray capacitance 
control on the re ! ance in e video if. band 

is the wave trap coil, L res- 

at 21.25 me capacitance 

comparable to that ASS ated with 

ng and stray capacitance. Because 

the author has not included 

connected " lel h . t ations for the home-winding of 

front end itpu } h i but suggests instead that the 
be handled as follows 

Since the RCA Model 630TS is one 


’ TeuT con 
oF FRONT END 


i ca 20 

€ ee 
seu sy. =O 6 Sho 

ees of8 wor 

Fig. 1. Manner in which a repre 
sentative “front end” can be em 
ployed to provide remote control 
of various TV functions. The 2000 
ohm rheostat in the cathode of 
the ri. amp. controls contrast. 


of the most popular TV sets and since 
replacement parts for this receiver are 
almost universally available, the au- 
thor would like to suggest that the 
sound if. transformers used in the sec- 
ond sound Lf. stages of this receiver 
be used for L These transformers 
are designated T,,, and T,,. on the RCA 
schematics but carry the common stock 
number of 201K1 
To install such a unit in the remote 
tuner, merely remove the primary and 
secondary condensers of the if. trans- 
former, insert the primary in the cir- 
cult position designated L, and disre- 
gard the secondary 
This works out well because the per- 
meable slug can be used to compensate 
for the effects of stray capacitances 
which might otherwise shift resonance 
outside the range of the variable con- 
denser “volume control This slug in- 
troduces no deleterious effects in the 
form of undesired shunt resonances as 
appeared to be the case when a home- 
made coil was used in conjunction with 
a slug 
Once the experimenter achieves suc- 
cess with the wave trap, the only 
other “gremlin” likely to interfere with 
smooth operation is the possibility of 
i.f. frequency resonances in the LC cir- 
cuits consisting of the two pickup loops 
and the inherent capacitance of the 
coaxial cable. Trouble of this nature 
can be eliminated by shunting capacity 
across either or both pickup loops. The 
need for such capacitance and the 
value thereof will depend mainly on 
the type and length of coaxial cable 
used 
The contrast control provides only 
vernier action for receivers employing 
a.g.c. but has sufficient control for re 
ceivers lacking a.g that manual 
compensation of signal strength, and 
therefore picture contrast is pro 
vided right at the remote tuner. This 
is a necessity for such receivers be 
cause in changing channels the pK 
ture quality is usually affected. This 
remote tuner accomplishes this by con- 
trolling the gain of the rf. stage 
When used with intercarrier sets 
the volume of the sound is controlled 
not by the series wave trap but by 
detuning the station selector in such a 
way that the sound if. system in the 
intercarrier receiver is deprived of 
signal energy This can be accom- 
plished without greatly affecting the 
video i.f. channel. If a non-continuous 
tuner is used, the vernier tuning ele- 
ment will perform this function 
The power supply incorporated in 
the remote tuner may be of any type 
capable of delivering about 50 ma. at 
100 to 150 volts. An added refinement 
involving the use of a VR tube to main- 
tain the output voltage constant, is 
worth considering, especially in areas 
where line voltage fluctuates consider- 
ably 
All-in-all, this device is inexpensive 
to build, simple to install, and con- 
tributes much to the pleasure to be de- 
rived from TViewing. Give it a try 
you'll enjoy the results 
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* | at ng four it is interesting 
) he iperm nt can be 
@ You stock one body type of [oe a oe “e* 
Ceramicon. An assortment of terminals eceig baternont ey 
such as illustrated at the left enables sie “The You! Antenne 
you to replace any one of a multitude publ Rapio & TELE VISION News 
of terminal combinations as found in ( ober 1951, the problem of matching 
receivers of different manufacturers. o-bay yagi to 300 ohm line was 
With a fraction of the inventory i ter ibsequently 
otherwise required you are able to ' au d cl ystem, was de 
service practically any receiver on n n single 
the market rated at 20 KV or lower st adlinnam ductor fold and 
quickly and profitably = . ee ee o — 
ohms by 
in the folded 


separate 


Order through your jobber 


the two 
(tases © Diuesion 


ERIE RESISTOR CORP., ERIE, PA. ccher toaneiounems Sn teow som 


LONDON - ENGLAND TORONTO CANADA 200 ohm impedance up to 600 ohms 
: , = two 600 ohm impedances in paral 

total 300 ohms and match the line 
accu! ; It is two arrays of this 
description which are to be sta ked in 
new “sumao WaDiO pants four bay From the following, it will 


. AY COmDENSERS 
SOCKETS, wind, switches, af 3.95 be evident that an accurate two-bay 


* Su anda sow-15 onm impedance of 300 ohms is necessary 
ahead In the ci of the high-band yagis 
$i 40 A 


re . 
s the four arrays were stacked vertically 
ee cre. svVutUESNOUS Woros 


ater wnie ANTENNA ; io Fig. 3. The “Supermount™ antenna stacked 
' we Mite 

ites’ rei vertically. Because the unit is adjust- 
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with half-wave spacing between eact 
bay (Fig. 3) On the low band, the 
two half-wave stacked arrays were 
spaced a full wave apart. Since thes« 
limensions made the use of a quart 
wave transformer impossible, and since 
t f wavelengths of line do not trans 
form impedances, two 4% Wavelengths 
of line were used. This length has the 
same impedance transforn 

ties aS a quarter-wave 


impedance 


inter 

ot 600 
lances in p el equalled 

ohms ich was the required 

ance We also knew at each two 
Match” array had an imped 
WO ohms The roblem then 
transform the 3 impedance 
two-bay yagi » 600 ohms 


the 4% wave transformer. Sub- 
1 the formula Z. Z Z 
Se 300 600 


1 other words, a 
aracteristic 
impedance 5 ol ie the two 
Stacked yagis into one four-bay array 
with all impedances matched t00 
ohms 
rhe entire system is shown sche- 
matically (Fig. 2) Electrically, the 
system is the same whether the stack 
ng is vertical or horizontal Special 
125 ohm harnesses were developed for 
each band. On the high band, a self- 
supporting open-wire system was used 
On the low band, a special wide-spaced 
425 ohm ribbon type transmission line 
was developed because ordinary open- 
wire line was difficult to support on 
the boom structure 
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NEW MICROWAVE 
(CHANNELS 

TH Long Lines Department of Amer- 

ican Telephone and Telegraph Com- 
pany has filed application with the FCC 
for authority te provide additional 
channels for television service between 
Chicago. Omaha, and San Francisco. 
The additional ch el« will operate 
over the transcontinental microwave 
radio-relay system that now carries 
both telephone and television circuits 

At present there are two channels for 
television, one in each direction, be- 
tween Chicago and San Francisco and 
an additional westhound channel in 
the Chicago-Omaha section 

Of the three new channels, one will 
be placed in service late this year and 
will operate from Chicago to San Fran- 
cisco. The other two channels will be 
placed in service in 1953, adding one 
channel from San Francisco to Chicago 
and one from Omaha to San Francisco 
lL pon « letion of this project there 
will be five channels available for full- 
time TV service, three westbound and 
two eastbou 

The network now ha« 24,000 miles of 
channels, 14.000 miles carried by rad 
relay, the balance by coaxial cable.-}} 
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Newcomb Packs More 
Quality Features 

In New Low Cost 
E Series Amplifiers 


No other low-priced amplifiers offer 
so much quality os is found in the 
Series 10, 17, 25 and 
50 watt models which include phono- 
tops, mobile and portable assemblies 


Newcomb ‘'f 


low cost hos been achieved through sim 


plification of design stressing all essential 


requirements but avoiding frills, There has 
been no sacrifice in quality of moteriol or 
craftsmanship in the making of these fine 
utility amplifiers 


MODEL £-25, lustroted 
25.30 wort 


low priced field 


is unquestionably 
the standout amplifier in the 
designed to fill the major 


ity of everyday needs 


tt has inputs for two high impedence micro 
phones ond a phonograph, with provision 
for easy conversion of mike inputs to low 
impedance New individual boss and treble 
tone offer 


controls wide range of adjust 


ment for conditions and 


feoture 
bess emphasis for phonograph without em 
molded 
give protection 
Etched meto!l panel is 
operating knobs ore 
lorge and skirted for easy handling 
SPECIFICATIONS 


Power output 


varying 


phosizing voice boss Finest type 


coupling condensers from 
heat ond moisture 


lighted for night use 


25 watts design center rat 
at less then 5% 
2 db, 40 
2 mike (2 meg.) 


ing, 30 watts mosimum 
distortion Frequency respome: * 
to 15,000 cycles. Inputs (3 
117 db, ond | phone 
77 db. Ovtput inpedences: 4, 8 16, 500 
ohms. Tubes (6 1.68)7, 146SC7, 1.6)5, 
246166, 1.524 Power consumption: 90 wotts 
at 117 volts, 60 cycles AC 
19 tbs 


gain 2 meg.) goin 


Shipping weight 
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abinet A hole must 
cabinet, on the top or 
the bandset 
justed by 
alignment tool 

The main tuning condenser C, should 
first be set to the high frequency end, or 
minimum capacity, and the padder C, 
then adjusted to a value which results 
in oscillation at a frequency of about 
4.05 Setting the tuning 
condenser C, to maximum capacity will 
then change the frequency to approxi- 
mately the values 
of L and C shown in the schematic are 
used. This gives a bandspread of over 
the dial to the 75 

from 3.85 to 40 


be made in the 
bottom, so that 
can be ad- 


screwdriver or 


condenser C 
means of a 


megacy< les 
475 megacycles if 


three quarters of 


meter band 
megacycles 
With the v.f.o. connected to the stage 
to be driven in the and 
the tuning condenser C’, set at 3.9 mega- 
cycles, the slug in L, should be adjusted 
for maximum grid current in the final 
or the stage The tank 
to which the 
link is coupled, should tuned 
for maximum grid current in the 
driven stage. A definite peak will be 
found indicating that 


tuned to 


phone 


transmitter 


being driven 
circuit in the transmitter 


also be 


the circuits are 
resonance If this value of 
at the peak, is greater or 
less than the rated grid current of the 
tube 


grid current 


the link coupling to the stage can 
be increased or decreased accordingly 
If a different form or a slug of 
different permeability is used for L»,, it 
may be necessary to change the value 
of Cy or the 
order to 


coil 


number of turns on tne 
reach resonance A 

will again find use 
in determining the resonant fre- 
quency of the L,-C,, combination 

The v.f.o. drives the final directly in 
this installation as can be seen from 
Fig. 2. The final is a 6BQ6 and it is 
driven to 3.5 milliamperes of grid cur- 
rent over nine feet of coax. The unit 
also been used successfully to drive 


coil in 
grid dip oscillator 
here 


has 


2E26 and 807 finals to rated gr 
rent 

It is to be understood, of course, that 
the characteristics of the final, the an- 
tenna coupling circuits, and the type of 
antenna used will all the 
amount that the transmitter frequency 
can be changed without the necessity 
of retuning the final. In our case it 
was not possible to QSY the entire 150 
kilocycles of the 75 meter band without 
retuning due to the rather sharp tun- 
ing characteristics of the antenna in 
However, the range available 
without serious loss of signal strength 
at the receiving end is great enough to 
warrant the use of the v.f.o. rather 
than crystal control The ideal ar- 
rangement would, of course, be an in- 
stallation in which the entire transmit- 
ter is located on the front pane! of the 
automobile Retuning could then be 
accomplished from the driver's seat in 
after 


determine 


use 


case it Was necessary changing 
frequency 

Tests with several stations, while in 
motion, brought forth no reports of 
frequency instability even while driv- 
ing over streetcar tracks and rough 
roads. All-in-all, the v.f.o. has proven 
to be a worthwhile addition to the mo- 
bile rig 
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FREE HAM TRAINING 


THe Deleo Radio Club of Delaware 
‘ nty, Pa. has ap da plan for 
sponsoring a beginner's class to te h 
code, theory, and practical applicati 
of radio knowledge. Emphasis will be 
placed on license requir 
1 club has made ay 
house at Front Street and Provide 
Road in Media, Pa. for these trai 
sessions and will provide the necessary 
materials for carrying out the program. 
There is charge of any kind for 
this training. 
Classes will meet cach 
ning at 8 p.m. and complete details on 
program are available from the 
wvetary, Ralph R. Garrick, 


Ave., Ardmore, Pa. 


I uesday evwe- 


Andrew L. Lawson. JA2CL. who operates the oldest amateur radio station in Japan. is 
one of the most popular civilians at FEAMCOM. His popularity stems from his hobby 
of reuniting servicemen with their families in the States through ham contacts. Pic. 
Samuel R. Estabrooks (right) talks to his family in Hawaii as Mr. Lawson supervises. 
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This book belongs in the file of 
every Radio and TV Serviceman 
and Ham. Shows 40 new, tested 
ways of using Sylvania Crystal 
Diodes. Contains a special chap- 
ter on Radio and TV service de- 
vices, including instructions for 
making an Antenna Orientation 
Meter, a Tuned Crystal-Type Sig 
nal Tracer, and sumerous other 


helpful circuits. Other chapters 
give circuits for hams and experi 
menters. Detailed directions and 
easy-to-follow diagrams. We 
know this little book can save 
you a lot of time and money 
wo. For your copy just send « 
quarter with your request wo 
Sylvania Electric Products lac., 
Dept. E- 3004, Emporium, Pa. 
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fo accentuate 
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i Diary eben is a rm used to 
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application 
well 
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contrast 
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Fig. |. Waveform 
ening.” (A) Pulse 
line of video. (B) 
quency response 
(D) Effective 


resultant 


apparent resolution 


However, in these 


ier if. systems, net- 


n, large picture tubes 
ution, crispening has 
in monochrome re 
the field 


small 


as in color 
accentuating 


helps to recapture 


brightne definition that 


gh fr 


equency 
improvement by “crisp- 
representation of single 
Result of poor high fre 
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ABRUPT CHANGE 
wrire TO LACK 


BLACK GAR TO Of 
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TV Receivers 
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By EDWARD M. NOLL 


For both monochrome and color. 
*crispening™ will help 


small area contrast. 


response of the t 

Where the 
sharp transitions in brightness cannot 
he followed with fidelity 


elevision receiver 


the highs are deficient 
As the scan- 
camera tube scans a 
(assumed) black bar (See Fig. 1) in a 
there is a sharp tran- 


ning beam at the 


televised scene 
sition from white to black and a simi- 
larly abrupt return to white as the bar 
The resulting signal formed 
for each line as the beam scans the bar 
from left to similar to the 
squared pulse of waveform A in Fig. 1 

During the transfer of this signal 
from the tube to the picture 
highs 
the pulse 
the type 
This type of signal 
the grid of a picture 
gradual change from white 
to black at the edge of the bar and a 
slow smear-like transition back to 
white at the end of the bar. Because 
of this the the not 
stand out crisp in 
ture 


is passed 


right is 


camera 


tube a degeneration of causes 
an integration of 
in a waveform of 
Fig. 1B 
plied to 


causes i 


resulting 
shown in 
when ap- 
tube 


bar do 
the 


edges of 


clear and pic- 


It is the function of a crispening cir- 


Fig. 2. Schematic of “crispening™ circuit. 
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two-stage differ 

n system whict 
constant RC 
and peaking coils 
rs emphasize the hig 
the video signal 
fast transi 
ally forn 


anges of the 


applied 

tube while 

crispening 

applied to the cathode of 

tube These spikes are of 

a polarity as to reinforce the 
original slowed-down changes present 
in the video signal applied to the grid 
The combined influence of these two 
separate signals is similar to the wave 
form of Fig. 1D which shows how the 
leading an ing edges follow the 
il changes more closely than the 

of the waveform shown in 


is basic circuit can be installed in 
monochrome receivers having a limited 
frequency response. In installing such 
a system it is important to remove 
excitation for the crispening circuit at 
2 point which will provide spikes of a 
proper polarity to reinforce the 
changes being applied to the grid of the 
picture tube. i.e., the cathode and grid 
signals must be of opposite polarity. A 
control in the cathode circuit permits 
spike amplitude 4 ym and is ad- 
justed for best picture appearance 
thout overshoot (intense white fol- 
lowing the black) If the gain is not 
adequate, as could be the case when a 
single-stage video amplifier is used in 
the receiver, an additional crispening 
stage can be used or experimental in- 
creases made in the value of the plate 
load resistor 
There are more elaborate versions of 
crispening systems that have higher 
ratios of resolution improvement. In 
fact apparent resolution of specific 
types of information (sharp transitions 
that are a part of the extended in- 
formation in televised scenes) can be 
more than double the high frequency 
limit of the bandwidth It certainly 
provides a convenient means of im- 
proving small area contrast It is of 
particular benefit in a field sequential 
color television system that must 
sacrifice response in favor of a higher 
field rate 
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are not yet completely understood 
The loudspeaker particularly, of all the 
of the sound reproducing 

yuld be chosen by a listening 

judge 

| integration of the many 


because the ear is the best 
ove 4 
nplex factors which are involved in 
loudspeaker design 
The actual details of the loudspeaker 
design and construction are not of as 
interest to the audio experi- 
menter as the actual performance of 
The basic loud- 
speaker is the simple cone loudspeaker 
in which the paper 
vibrate by the current in a small coil 


much 
the various designs 
cone is caused to 


mounted between the poles of a mag- 
net The construction of this type of 
loudspeaker is shown in Fig. 6. Other 
types of loudspeakers are essentially 
variations of this basic design 
loudspeaker 
reproduc- 
cases Variations of 


The single-cone can be 
good sound 
tion, but in many 
loudspeaker are used 
to give better reproduction. A simple 
method of obtaining a 
frequency range is to use two 
large-cone speaker 
with good low-frequency and poor high- 


frequency response 


used alone for 
the single-cone 


ind effective 
wide 


loudspeakers a 


for reproduction of 

speaker 
and 
reproduc - 


the lows, and a small-cone 


with good high-frequency poor 
low-frequency response for 


highs Most of 
systems use this method 


tion of the the best 
loudspeaker 
form or another to obtain good 
frequency response. Two types of dual 
loudspeakers are illustrated in Fig. 7 
The type 
two separate speakers which may be 
with the high- 


im one 


illustrated in A consists of 


mounted separately 


Fig. 7. Use of separate high. and low-tre 
quency speakers to obtain wide frequency 
range. (A) Two separate speakers mount- 
ed separately. (B) Coaxial! structure with 
the high-frequency unit mounted in the 
center of the low-frequency loudspeaker. 
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unit (sometime 


frequency 


“tweeter'’) physically separated 


the low-frequency unit (which is some 
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of speaker cabinets. (A 


Different types 


Totally enclosed speaker 
(B) Bass reflex 


(C) Folded horn 


mounting 
cabinet. 


loudspeaker enclosure. 
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‘mounted off the 


times called the 
two speakers nm 
single coaxial 
tweeter at the 
When two | ake 
this manner, the frequer 
the low-frequency spe 
electrical signal and 
high-frequency 
signal is called 
quency The 
separating these 
the simplest case 
capacity in ser 
and an inductance 
er, permits s 
quency to ener 
speaker 
The other commonly used method of 
obtaining good loudspeaker frequency 
response is by luocone 
principle in i ispeaker \ 
double I 
the ent 
quencies, at 
center sectior 
loudspeaker g 
performance 
but has a much | 
and all the sound originates in the one 
idspeaker 
\ been obtained Vit 1 use f 


yudspeakers of this type 


Extremely good results 


Loudspeaker Baffles 
Loudspeake rs are desigr 
frequency response, wi 1 large cone 
for good low frequency reproduction 
ind a good high-fre- 


quency However, the 


small cone for 
reproduction 


size of the loudspeaker cone 


alone will 


equency re- 
rilormance, 
loudspeaker 
proper type of cabinet 
If the loudspeaker is mounted alone 
free air, the sound from the back 
the cone is 180° out-« 
the sound from the front t low fre- 
the wave gth of the 


must be mounted in a 


with 


juencies where 


sound is much greater than the dimen 
sions of the loudspeaker, the sounds 


tend to 


from the two sides of the cone 


f 


cancel each other To this ef 

fect, it is necessary to mour e loud 

speaker in a baffle which prevents this 

Many different types of 

baffles have been devek ped to give bet 
— 


ter low-frequency reproduction 


interference 


from a 
loudspeaker, at the I me being 
reasonably economical 

Ing’ an excessive amou 

The simplest type 

tained by mounting t} 

a Very iarge piane 

that the sound fr 

travel a great di 

front, and cancellation will take place 
only at very low frequencies which are 
normally not heard. For good repro- 
duction of frequencies down to 
the baffle should be approximately 8 
with the oudspeaker 
When loud- 
response curves are given by 
generally 
measured in a large baffle of this type 
This method of loudspeaker baffling is 
quite popular for built-in home 
where the 


50 « ps, 


feet square 
center 
speaker 


the manufacturer, they are 


repro- 


duction systems speakers 
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mos commerci 
se faults are not present 
designed cabinets Good 
re obtained by mounting the 
aker either in a back-enclose 
in a bass-reflex cabinet, or 
jled-horn cabinet 
back-enclosed cabinet 
baffle consisting of a 
h completely encloses 
speaker, and padded « 
sound absorbent ma 
ind from the bac 


'y absorbed “The ete o(  yyilds the world’s toughest transformers 


volume 
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the large low-frequency unit THERE’S NOTHING TOUGHER Constrections 
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Genera quality of the loud- 


speaker and cabinet used 


wit it in any sf system will be 


determined mainly by economic con 


siderations, since a loudspeaker of the 


best quality can be the 


component in the 


most expensive 
When 
cabi 


single system 


1 back-enclosed or a bass-reflex 


net are to be used. these may either be 


purchased commercially or, for home 
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facturer for the 


manu 
dimen 
particular 


ibinet 
the 


best ¢ 
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Radu now on 6.200 at 1600- 
1800. However, a WRH Bulle- 
tin said Radio Algerie can now be 
heard at 1500-1800 over 6.145 and 7.280 
Andorra Radio 5 990V 
noted with sponsored programs around 
1515; much QRM; identifies in French 
and Spanish. (Mudryj, Mich via 
United 49 ers Radio Society) 
Anglo-Eguyptiun Radio 
is using 9.746, 5.975 ‘at 2315- 
2345 only) and 17.900; schedule is 
Arabic 2315-2345, 1130-1430; on Fri- 
days has additional programs in Arabic 
0300-0430, 0900-1000; English is Fri 
days 1230-1300: the 16-m. outlet is stil 
erimental. (WRH Bulletin) 
ingola~ CR6RP tadio Cl 
tedondo 
quency as 7.895 and 


Algerie 
recent 


Andorra 


Sudan im 


durman 


ube do 
fre 
output as 250 
schedule of 0700-0845, 1330- 
(Radio Sweden) Luanda, 11.862 
at fair 1300-1530 with var- 
program. (Sutton, Ohio) 
In verifying the 11.862 outlet for Bell- 
ington, N. Y., station officials also listed 
Bellir noted the 
2 channel! on extended schedule to 

al 


‘uanza Sul gives its 
watts 
1545 
noted level 
ied musical 


ton recently 
1-« 

Radw Dian 
dona 
at 1300 


Dundo, CR6RG, is 
of 6.86; high 
note 


ang 
channel 
1430: gong 
announcel 


mew 
precedes 
1430 


igeway 


closes 


(Ric 


‘ womalr 
with A Portuguesa 
South Africa 

gentina LRU 15.29, Buenos 
noted with English 2330-0100 

Balbi, Calif.) Starts Eng- 
North America 
445. is noted signing off 
according 
ew 15.345 outlet is 
Spar 


channel for 


l some nights 


ish-language 


1945 in English 
This is used for 

America 1730-2030 

11.842, Tucuman, Radio Inde- 
noted 1830 with good signal 
England) 
Ble 

d 1000 w 


noted 
one 

LRT, 
pendencia 


Danube Network 


ith news headlines; 


Nacionai 
Sams 
sign- 
level. (Ocestr 1, Washing 
Also heard t Minn 
4.935, Radu noted 
ith gongs an 
ZYP23 
short 
“atch, Er 
Guiana 


20450 4 


one note 221k 


woman 
announcer 
heard 
guese 1817. (¢ 

British 
Georgetown signs of 
BBC news 0600. (Nict 

British New 
Moresby, noted 02 
fine signal with 
CWQRM. (Langerdorf 

Sritish Somaliland 
7.125A, noted to 0930 
dio Sweden) 

Bulgarw 
lent level 
English periods 
1600-1629 on 6.070 
2314 on 9. 700A. (Radic 

Burma The English 
Broadcasting Service 
heard 15-2030 
Sun.) on 9.543: 0115-0145 not 
on 6.035. 9543: and 0915 
1.775, 9.543. (WRH Bullet 

Canada CBNX, 5.970A, St 
Newfoundland, noted 1430 w 
level in New York. (Mast 

VESAI, 9540. Edmonton Alberta 
1430 good level in 
Washingt State « ing day 
announces as CJICA outlet on 930 
ke.). (Tarr) Heard od 1005 
1014. (Locke 1830 at 
high es \ hington 
State 


with new s« 


Guine 


Radu 
0055 in 


Sweden) 
ims from 
Ran- 
inot 
Mon.) 
15 daily on 


Burmese 


goon can be 


John's, 
th weak 


has news 


usually is 
; 


lignt 


Canary Islands } 3 T518A 
noted 1650 with operatic musi 1700 
clock 


Music 


chimes “10 p.n follows with 
1800 after news in Span- 
Viva Franco! Arriba 


and Spanish mart (Pearce 


cioses 


Ends 


with 


Verde Islands raia, 5.860A 
news of Portugal in Portug 
signs off 1700 


Pa 


gives uese 


with request 
good 2245 
sponsored musica 
Australia 
11.975 but 

‘ Rhode 
CE622, 6 


SeSS 


volume 


gn-off 
atest sche 


Japanese 


Station now 


Bogota, noted Sams 
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Ore HJD' 5.055. Medellin, noted 
1900 with station call; fair level in 
England Catch) HJEF. 4.768. Cali 
Radiodifusora del Occidente.” is a neu 
one noted evenings (EST); also new is 
HJFU, 4797. Armenia La Voz del 
Comercio Iso heard well evenings 
EST) Legges, N. Y., via URDXC) 
sta Rica TIRH, 11.972, San Jose 

is good level some days around 1300- 
1500 Savior. Va.) 

Cuba —COCW is currently on meas- 
ured 6314V; noted 1928 with musi 
Oskay. N. J Radi Salas, COBZ 
9.030, Havana. noted with call 2000 
Sams. Ore 

Curacac C2, 5.014. Willemstad 
noted after 1910 with popular record 
ings and commercia announcements 
1 English Catch, England) 

Cyprus The Near East Arab Broad 
asting Station. Limassol, is now sched 
uled 2255-0130 on 6.135, 6.170, 6.790 
1650: 0300-1000 on 6.170. 6.790. 9.650 
11.720; 1000-1400 on 6.135. 6.790, 9.650 


. 
All programs are in Arabic with news eo a 
> e 7 
Fi . ' 
, 


Oo “la, 
2300, 0045, 0100. 0630, 1030. 1115. 1330 st * : . 


‘ - . ' 
tation speed news 0100 and 1115 (er- 2m Ss a SCREWDRIVER ! 
pt on 6.790 which carries the General HEAVEN SAVE pela FIX THEIR own TVS 


ram) (wee Bulletin) The 6.170 \ MECHANICS wh 
_ “- 


+ 


et noted around 0000 in Arabic at 
fair to poor ve the 6.790 outlet was 
poor 0025 Arabic musi (Kary 
Pa.) 
Crechoasl iL g now an- 
nouncing oice of Peace 
in English 0715-0745 
20 in parallel but was 
19-m. band. Announced 
lish broadcasts daily 1400 
S- and 48-m. bands : 
1400 on 6.170. 11.875 : Over 240 million Sprague Black Beauty 
at Telegap molded paper tubular capaci- 
of ’ 
in Eng 


torsfin use today tell their own story 
of Ansurpassed quality! And they cost 
yy no more! 

These sturdy molded tubulars 
are the only capacitors in radio- 
television parts history that have 
been imitated but wos dupli- 
cated. Only Sprague Telecaps 
are made by the exclusive dry 
assembly process ...and that's 

Rome OCA Salines was noted why they're unmatched for 
new channel of 6.902 at dependable performance! 
rt, Mict 
; has settled down 
WRH Bulletin 


cently opening 


ges, N. ¥ via URDX¢ 
Dutch New Gunea Radw Hollandia 


former 7.170 


recentiy on a 
2100. (Machwa 


1400 with ne ially closes around 
1600; several monitors report this one 
with news © 1430. In verifying for 
Bellingtor y listed frequency of 
9715 at 15-1700. power 6 kw 

El Sal YSUA, 6.1003, San 
Salvador, noted 2005 with music. (Os 
kay, N. J 

Ethiopia— Radio Addis Ababa, ETAA 
15.047A, noted Saturdays and Sundays 
around 1235-1303 sign-off; good signal 
in Louisiana. (Locke) 

Finland — Helsinki, 15.190, noted with 
news 0715-0724; announces 9.55 and 
17.800 in parallel and that repeat 
broadcast at 2200 (for USA) is on these 
three outlets Pearce, England) 

France Sanderson Australia re- 
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h Fret 
sic 0615 

heard 1642-164 vith 
lesson; signed off 1645 in Por 
Noted on 7.24 at 0845-0900 
identific in English and an 
inced English service for Sat. and 
in 0800-0900 on that channel. (Rodger 
and) Paris noted on 9560 and 
1 level around 2000; signed 
English Niblack, Ind.) 


noted around 1300 with 


f quat 


11.970, noted 


news 
1800. (Ripton, N. Y.) also par 
9.440 at that time Heard by 
p J wit news around 


mar . 


1600, then in French 
Heard on 9.440 witt pr ran of 
ench news and musik Sander 
Australia.) The 11.970 outlet noted 
-1215. (Bi 


itlet of s country on 15 596A 


shop, Ohio) 


recently heard witht news in 
rench 1400 and signing off with “La 
laise’ 1500. (Kary, Pa.) May be 
ul 

1 Me i Radio Maroc, 6.006 
noted 0200-0330 fade-out with 

rabic session. (Saylor, Va.) 
noch Weat Africa Radio Dakar 
eported on 9.71 afternoons, parallel 
th 11L.896A, to closedown 1800. (Bel 

N. Y.; others) 

( nany—RIAS, 6.005, Berlin, noted 
leaving the air 0245 and re-opening 
0400. (Bellington, N. Y.) AFN, 5.470 

ged 1505 with popular program of 

Twenty Questions Leipzig, 9. 728A 
heard at good strength with dance mu- 
sic around 1730. (O'Sullivan, England) 
Accra, 4.915, noted 1245 
with Gold Coast News; 1255 racing re 
ilts 1258 weather 1300 
igned off with “God Save the Queen 
after announcing would re-open next 

the 49-meter band. (Pearce 
However, a WRH Bulletin 
sts current schedules as 0528-0700 on 


6.049 and 1013 (Sat. from 1043) to 1330 


lington 


Gold Coast 


forecast 


Radio Athens, 7.300, comes 
fair to good signal in its North 
in beam 2000-2100. (Van Gilder 
others) Noted ending English 
Ind.) 

Larissa, 6.745, noted at poor to fair 
evel with bad QRM when tuned 0050 
Kary, Pa.) Radi 

10 Athens 
oved from 6.340 to 6.275; Radio 


Mass 


news 2050. (Hord 


Jannina is now on 
Station) h 
M ace 
ionia has changed its channel to 8.010 
WRH Bulletin) 

(juatemala The English program 
um TGWA, 9.758, on Mon., Wed., Fri 
The Belize Pro 
ram” and is directed to listeners 

itish Honduras. (Bellington, N. Y.) 
GNA, 9.668, still noted well 2200-2230 
n En (Hoffman, N. Y.) The 
11.850 channel is parallel; has Mail 
Bag on Wednesdays 2250-2 yO 

rGNA is still eager to receive re- 
ports especially from USA on its 
new 11.850 outlet. (Boice, Conn.) 

Haiti The French program of VOA 
at 1230-1300 to Europe is rebroadcast 


(Forces 


it 1900-1930 is called 


jlish 


at i700 from Radio Cit 
Cap-Haitien. (WRH Bul 
9 950A, Port-au-Prince 
1600; announced in bot 
English ; program was most 
Niblack, Ind.) 4VM 
Prince, noted 2131 
tification then inthen 
Machwart, Mict 
Holland PCJ 


note with 


wit 


news 
ith Dutel 
ard wit? 
Australia 


ind 151 


(Sanderson 
with news ar 
and) 
Honduras 
re gucigalpa 
‘Sams, Ure.) 
noted closing one 
Englhisi 
Mich.) 
India AIR 
in Hindustani OR30 
tralia) Delt 11.85, he 
sign-on leaves air 2 re i! 
news at 1930. 213 Niblack 
Ind.) Pearce, England, not the 5.960 
channel! 1430 with slow n Arabic, 
and signing off 1455 after of “Huna 
Dethi 

Indo-China Rac ‘ iste 
9.TS4A, Saigon, noted 1000 
signed off witt La Marse 


ther day closed 1000 


tiles in 
wart 


5.960 


20340 


when 


land) By now may have 
11.830 to (proposed) 11.92 
QRM. (Cushen, N. Z.) Say 
ports Radio Hue, 7.205 
irround 0200-0300 some d 
French program 

lran GDX-aren, Swe 
Tabriz on 6.090 at 0900 
English 1215-1230 Ridge 
Africa ECQ, 9.68 


with news 1500: Russian 15 


reports 
> when is 
ilways jammed 

lreland A letter fromR o Eireann 
is on the air dail 


state news at 


and 1710 using a 15 
that frequencies 


or 17.840, depending on the sea- 


trans- 
959 7 
However 


the year recent 


(Continued on page 


COMMISSIONS 
AVAILABLE 
NDUSTRIAI 


well as elec tree al. industrial. accra. 
nautical engineers working in the field 
of production control or material pro- 
cur nt, now have the chance to step 
directly into the ranks of commissioned 
officers in the Air Force, according to a 
recent announcement by Lt. Col. 
Charles D. Morat. Jr.. Director of Mili- 
tary Personnel Procurement of the 
First Air Force Mitchel Air Force Base, 


management men, as 


Air Force will now commission 
men whe have amaster’s degree in these 
production fields or a bachelor’s degree 

year of busi . 
Openings are for lieutenants and cap- 
tains as well as for older men with 
wider experience in these fields. 

Inquiries addressed to the director 
will bring full details on this new 
program. -O- 
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Loo 
Cenede, Mexico, South goo! 
Americo some os US A O 2 yeers $ | 
For o!! other countries add 
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i essior 


ench West Africa Ramo Paxar YADA, DAIBQUN, WULEU AYvYV Aue ewe 


eported on 9 


th ] ] | 11.896A, to closedown 1800. (Bel- other day closed 1 Pearce, Eng 
e on y comp ete : ing N. ¥ ind) By now may ne / trom 


71 afternoons, parallel ned off with “La Marse aise in- 


on 


. . 2. ( ” RIAS. 6.005, Berlin, noted 11.830 to (proposed) 11.925 
up to date catalog g the air 0245 and re-opening QRM. ‘(Cushen, N. Z.) Say 


leavir 


_ f F hi i (400. (Bellington, N. Y.) AFN, 5.470, ports Radio Hue, 7.205, at good level 
, or ve ing in ke ed 1505 with popular program of around 0200-0300 some days with all 


others) 


Twenty Questions Leipzig, 9. 728A French progran 


. * 
Radio, Television & eard at good strength with dance mu Tran GDX-aren, Sweden. lists Radio 


. . sic around 1730. (O'Sullivan, England) Tabriz on 6.090 at 0900-1230 sign-off 
Industrial Electronics old Coast--Accra, 4.915, noted 1245 English 1215-1230. Ridgeway, South 
Gold Coast News; 1255 racing re Africa, reports ECQ, 9.68, Teheran 
s 1258 weather forecast 1300 with news 1500: Russian 1515 when is 
ned off with “God Save the Queen always jammed 
Send tor the Buying Guide that's used fter announcing would re-open next Treland A letter from Radi 
daily by thousands of service techni- 1 n the 49-meter band. (Pearce states is on the air daily witl 
cians, engineers, Amateurs, sound gland) However, a WRH Bulletin 1330 and 1710 using a 1.5 kv 
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Bag on Wednesdays 2230-2300 
GNA is still eager to receive 
rts especially from USA on 


production fields or a bachelor’s degree 
plus one year of business experience. 
Openings are for lieutenants and cap- 
tains as well as for older men with 


Neme 


- : ~ . wider experience in these fields. 
new 11.850 outlet. (Boice, Conn.) Inquiries addressed to the director 
Haste The French program of VOA will bring full details on this new 
1230-1300 to Europe is rebroadcast program. i 
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GRAYBURNE 


TUBE & TOOL CARRIER 


We interviewed hundreds of Servicemen hke yourself tc 


with Detachable Mirror 
for Observing Pix Tube 


Mode! CP 
LOW COST 


compact | $'6-95 net 


oe PERFECT 


BALANCE 
tell us Hangs stranght 
down 


the features you want i « profesmonal carner Mode! CP embodies 


al! your practical suggestions That's why Servicemen say 


truly unbeatable carner value! 


Other Grayburne Tube Carriers available 


t's today's 


Mode! CL tor the “long haul” Holds 200-225 tubes. $15.50 net 
Medel Cj tor the “short haul” Holds 60-70 tubes $995 net 


SERVICEMEN For name of your nearest Graeyburne 


write to ue NOW! 


hhetributor 


GRAYBURNE CORPORATION, 103 Lafayette St., New York 13, N. Y. 


BOTTLE 


FLOWS THE 
MAGIC LIQUID 


The product that gave to the serv- 
iceman the first and most reliable 
weapon for quieting noisy TV and 
Radio controls, switches and other 
moving parts WITHOUT removal 
from chassis. 


BUY FROM YOUR DISTRIBUTOR 
Mid. By 


QUIETROLE COMPANY 


Sportenburg South Coroline 


NEW! 


MOSLEY 
ROOF-THRU 


The Leak-Proof Roof Entrance 
for 
TV and FM Transmission Line 
and Rotator Control Cable 


Here's the new ROOF-THRU, another MOSLEY 
product for BETTER TV PICTURES Through More 
Efficient installation. ROOF-THRU provides the 
ecsiest and most practical method of bring 
ing in lead-in for concealed-in-wall instolls 
tions using MOSLEY Flush Mounted Sockets 
Why the ROOF.THRU Wey fs Best 


© Permits shorter lead-in line resulting in less 
signe! energy—iess interference 


Copper fashing ond plestic bushing pro 
vides perfect see! egeinst leaks! 
Prolongs lite of transmission line by keep- 
ing # out of weother! 
Eliminates unsightly wires on outside of 
house 

* Leng lesting—weether can't hurt ROOF 
Trev 

© Easy to install on new or old buildings! 


Cet. No. 624 MOSLEY ROOF-THRU 
List Price $5.84 


See the ROOF-THRU and MOSLEY Flush Sock 


ets of your jobber 


MOSLEY ELEcTRONICS 


2125 Lacklond Road, Overiand, Missouri 


Adapters for Servicing 


(Continued f m page 51) 


16 mm sound project 
tested with the proper plugs. Jones 
and Cannon plugs seem to ! 
on this equipment, and you may hav 
just what you need around the shop 
Even “professional theater 
equipment may be hooked up to thi 


be popu 


sound 


gadget 

tecord-changer adapters, to connect 
phono motors, pickups, electrical 
jects etc., can also be made 

ial motor plugs may be connected 

a short length of cord and a plug 
and used to adjust these units. Chang 
ers using special plugs are easily 
checked with this setup 

Many quick tests may be made with 
this system. To check a speaker for 
opens, hook up two leads to the voice 
coil jacks and touch then 
suspected speaker Similarly, with 
output transformer primaries, hook uy 
the bench speaker transformer and 
touch it from plate to screen of the 
Distortion and rattles 
1 of originating in the set's 


across the 


output tube 


speaker may be traced by substituting, 
the bench speaker 


caused by electrolysis of winding, field 


Frying noises 


or output transformer, may be traced 
down by connecting the substitute i 
place of the suspected unit 

substitute field ) an open 
filter choke, so that you can operate a 
set long 
defects and make 
on the job. If you it is worth- 


enough to find other possible 


estimate 


while, install a set sistors and a 
substitute 
added toc 
Once you have ti aS unit in- 


tap switch, as a 
Filter condensers nm 
stalled, you'll find new uses for it every 
day. A few feet of test wire, a 
pair of tips, and a plug are all you 
need to make up an adapter for any 
rhe ones suggested in this artic] 
are more or less standard and will fit 
about 90 f all sets. Here's a help- 
ful hint keeping the adapters 
straight et several of the L-shaped 
screw-hooks, cup-hooks, etc., and screw 
Hang ul 
to three adapters on eact Put the 


them into a convenient w 


most frequently used ones at your end 
of the bench, the others at the other 
end On an average, these gadgets 
will save you from five to fifteen min- 
utes on every job and, a dlay’s prices, 


that's really worth-while! —YV> 


EMERGENCY NET MEET 
vue Western Pennsylvania E 
geney Network, comprised of b 
who have volunteered to serve as 
ations link during war or some 
r period of national distress, will 
dits annual hamfest April 20th 
Over 1000 persons are expected to at- 
tend this gathering which will feature 
a variety of competitive events 
Full details on this event are avail- 
able from John Duggan, W30B0, chair- 
man of the hamfest, 1400 Creedmoor 


Ave.,. Pittsburgh 26. Pa la 
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(rystal Diodes 


such an €X- 


use 
separat 
sertion, plus a !f add 
nents. This improved cas 
manium diode separ: 
5. These refinemen 
sync pulse output and 
separation because the circuit 
optimized as a sync separator 
restorer diode is shown in this 
as a design ony t 
part in the sync separé 
tion. It is necessary to provide in 
constant biasing 
r cire uit should 
I ‘ the video am 
output 
ik co iction of germanium 
during the sync pulse inter- 
produces a d.c. component This 
the condenser in the biasing 
and this d.c. component 


in the time between 


on 
anning 
replenished dur 
e intervals rhe 


hrough e added series 


desired sync p 
ch appears at the 


all the video con 


Fig. 5. Cascade separator with d.c. rein 
serter. R, is the video amplifier plate 
load resistor and should be approximately 
3300 to 3800 ohms. C, and C, should be 
1 «fd. electrolytics. The value of these 
units will affect the sync pulse amplitude 
and the video leakage. They may be as 
small as $000 « «fd. in which case the leak 
age will approximate 5% at 40 volt peak 
signal. The ratio of output voltage to in- 
put voltage is .80 for a cascade pentode 
type circuit and approximately .65 for 
this cascade-type germanium diode circuit. 
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FOR A FAST BUCK 


Penn Boiler & Burner Mig. Corp 
Dept. N., Lancaster, Penna 


Please send me free, profit-building information on Teletowers 
Name 


Address 


elelowerAs 
EININY /“eatowons 
yaaa 


PENN BOILER & BURNER MFG. CORP., LANCASTER, PA. 
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AT LAST! TV RECEPTION: 
{UP TO 200 MILES: 


ON ACTUAL FIELD TESTS WITH 


NEW DX630 CHASSIS: 
e USNIG THE CASCODE TUNER 

a will eperate in fringe erees or in localitiess 
* remote from broedcas? stations . 
SI te 200 miles 

wrtas 4 microvour SENSITIVITY —10 times any 
other TY re > wp disten? stat 


oa Will operate any tube 
cluding 4 greater br fiance, improved teyed® 
BAGC circuit, (eliminating flickering and fading) © 
s with « high factor of ® 
ree operation. STO ® 
Sarma GUARANTEE tree replacement of detec. ® 
@tive parts or tubes for 1 days Completely fac ® 
’ wired chassis ready to operate with (27 PM ® 


including eacise tes $147. 508 


TELEVISION PICTURE TUBES : 
Standard Brands 


ONE YEAR GUARANTEE 


Gien 
4 White) $22 50 Round (Biack) 
Glen 14 Rec Giew \t” Re 
Prenguier (Oi )$23 50 tanguier (Bib 
* Rectangular (Bik ) 
ound (Bit) 
tengular (Bit) 
Rectangular (Bik) 
Metal 


i,” (Black 


Write fer Pictures of our 
Lerge Selection of T.V. Cabinets 


SPECIAL!! 
6 TUBE AC-DC KIT: 


At last! A low-priced tit designed for 
high sensitivity, excellent selectivity and 
good tone quality. Uses 2516, 2526, 6SQ7 
6SA7, 6SK7, 65K? in an easily constructed 
The 6Tube Kit is shipped 

including punched chassis, re 


¥ ” $6 95 
$3.25 


5-TUBE AC-DC SUPERNET KIT 
Five tube superhete yne ' oO a) 
: Sanbed to continent tam 
tive superheterodyne 
with black bebe 


circuit with 
all parts 
sistors condensers coil 
Speater, hardware, et 
And at « closeout pr 

X18] less tubes and 

NIG) Extra for 
tubes for tit 


matched tet 


Extra for ao kit 
ISWA_ SOCS 
NEW REGENCY BOOSTER 


YOUR MONEY RETURNED IN FULL— 
If the New Regency Vole ision Booster foils 


res same high 
hanne 
approved with 9 day 


ony $19.11 


A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 


Resonated at oximately 4800 
nyjectonable needie + 


LOWEST Price 


y 
without alte 
Contains 
Tested by means 


All Merchendive Subject to P 
Subject to Change eith * Notice 


WRITE FOR COMPLETE CATALOG N-4 


sEDLIE ELECTRONICS INC: 


isa Greenwich St New York 6, New York® 
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oo 
i TO wer? OSC. 


1000 1000 
vole wete 


= 


Fig. 6. Vertical pulse separator with 
an amplifier. an inverter. and a limiter. 
ponents stripped off; hence the 
yne pulse ren 
To improve the 
r the 


the germ 


only 
iins 
pulse stripping ac 
range of video sig 
inium diode CR 
cted in series with CR CR 
biasing network Since the 
level of the second crystal is 
letermined by the partially 
output of CR, the 


tion the 


w ice 
is con 


' 
has its 


separated 
yne pulse combined 
two crystal diodes is cu- 
jlativ The final sym 


pulse output 


ly free from video compo 


all the 


separation ts quite 


usable signal ampli 

sharp 
my be of interest to mention that 

crystal diodes operate with fixed 

bias obtained partially from the 
load resistor of the video ampli 

output pentoce 

Y resistance 
conduction this biasing 


Syne pulse 


juency compensation ne twork 


Vertical Pulse Separator 


function served by the circuit 
6 is to provide six large-i 


steep 


ampli- 
fronted positive pulses for 
ynchronization rhe 
lesigned that these 

ck t 
in the 


standard 


‘ re iif 
pulses coin- 


ence with the serra- 


vertieal syne section of the 


RTMA synchronizing signal 


tion 


large 
circuit will 
ithout 


istments or components 


ind a atively 


Hence 


ible vertical syne w 


ventional vertical sync in- 
replaced in this circuit with 

ng network 

with a specially sel d time constant 
The differentiate 
mixed horizontal, vertical, and equal 


ning pulses all 


supplied wit! 
positive pol rity 


The swing of inverse voltage 


the trailing edge the broad vertic: 


oximately tl 


The biased 
nium diode cr clips oft 
zontal components, and 
which remain 


polarity 


pulses 


these are ampli 


ured in the triode pulse ampli- 
fier stage The diode clip- 


ment provides excellent pulse 


germanium 
pe ele 
imination because t has less ca- 
than the 
of the best tube 


available 


disctr 


pacitance interelectrode ca- 


pacitance type diodes 
now 
is is an important point because 
ipacitance in shunt with the clip- 
diode is likely to bypass the high 
components of the horizon- 
vertical 
impair 
faulty 
produce 
and hori- 


requency 
through to the 
This would 
separation, cause 
and 
between 


tal pulses on 
pulse amplifier 
sharp puise 
sometimes 


vertical 


interiacing 

crosstalk 

signals 

and concluding section of 
germanium crystal di- 

al with c the 

and 


syn 
next 


horizon- 


comparator a.g.c. Cire 


(Concluded next month) 


TECHNICIANS ORGANIZE 


ns’ group, which is 
f the old Radio Tech- 
nicians” Association, San Fernando 
Valley Chapter. has be recently or- 
ganized under e “Society of 
Radi lechnicians Inc.”* 
the Society received its charter and 
organizatic nm papers from the state of 
ary and has already 
rated an impressive program for 
nbers 
Dinner meetings are held twice 
nthly and the programs are desigt 
especially for the practicing technici 
Except for a short busi 
the beginning of cach meetin 
entire evening is devoted to technical 
tters 
Technicians. jobbers and their sales- 
and apprentices in the Sa 
ido Valley who are interested i 
ing such a group should ntact I 
Davis, chairman of the public relations 
committee of the Society, at 1745 W. 
(-lenoaks, Glendale 1, California. 
> 


HAM CONVENTION 


4 bes Oregon Amateur Radio Asseocia- 
tion will held its annual convention 
at the Osburn Hotel in Eugene, Ore- 
gon, Saturday and Sunday, April 26th 
and 27th. 

All radio amateurs 
are cordially invited to attend. The 
registration fee for licensed hams is 
$6.50 and for all non-hames $2.50. aly 
licensed hams will be permitted to par- 
ticipate in the drawings for prizes. 

The program will include a det n- 
stration of sereen grid modulation by 
John Reinhartz using his portable I 
kw. Eimac transmitter, a hidden trans- 
mitter hunt, a d 
radio gear. ration of elec- 
stroll of ship models, and the 
prize drawings. 

Hams may register by mail by ad- 
dressing their checks or money order to 
“Wink” Wintler, WTAL, Eugene, Ore- 
gon 

A large turnout is expected for this 
event and persons living in tl 
of Eugene are make 
reservations early to insure 
dations at the 


and their \VL° 


urged to 
accon 
convention 


wv 
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NEEM Adapter Just Published 


the adapter may be wired 
Plate and filament volt- 
obtained from the re- 


rs power supply the urrent 
s taken from the same point as the 


pend Geena sunmaaien , you wantin servicing 


The adjustment procedure is as fol- 


7 


AM position, tune in an NBFM sig- 


center g the carrier ‘ the point . 
. . — @ detailed, illustrated trouble-shoot- 


of minimum audio between the two _ 
sideband tuning points. Next switch ing procedures 


off the a.v.c. of the receiver and switch @ for every flaw or failure you're 
on the adapter. Tune the gating-grid likely to encounter in any TV 
circuit for maximum audio output and 


‘ receiver 
minimum distortion and then retune You il find | " ad lea: - 
the secondary of the last if. transform € completely a c rly indexed for 


er for maximum audio and minimur quick reference 


sechon 

background noise Wharver the trouble, in picture or sound, you'll be able t put 
Next t aw k M signal and your hager on i quickly and accurseely with the aid of this book 
xt tune in a weak A — More important, you ll KNOW HOW TO FIX IT. withour gues 
reduce the r.f. gain control until the , . work or trial and error, and with full assurance that the crouble 

modulation is audible even though dis is REALLY CORRECTED 
torted. Proceed to the adjustment of A complete master index, in clear, convenient mbalar form, lien 
over 100 trouble symptoms—all the various hums. sound distor 
the cathode bias for optimum limitir receiver circuits tions. streaks and bers on picture, focus defects and all others thar 
action, that is, maximum output on the you re likely w find—with the probable causes of each and the 

New ongine! photographs show- hich full servic t 
AM signal Once these adjustments — Cen of trouble on oy Be — ae wicing tnewuctien Cor ches paswicuter fouls 
ire made, the adapter is ready for You wont have to thumb rhrough betches of manufacturers’ nores 
operation. Finally, peak the compet Full explanation of wnvivel, hord- never sure that you have the right directions for the latex im 
. ‘ provements or changes Here are the instructions you seed for 
sating condenser that peaks ie las ’ ordinary correcting trouble in each circuit in any set, and che CLEAR 
if. transformer with the switch in the fects UNDERSTANDING of cach circuit you need in order w BE 
r AM 4 ine rt dantes —e oi om SURE that the adjusments you make will achieve the desired 
oO OSition we adat Comp trection 
of testing equipment ond exxilio- — 


scope potterns te fecilitete the : 
who like te “rimet } coche of text soceite 300 illus. 


?}- 
this type of circui sing o1 Ways of improving overall per- A bandy 421 page, 
standard heptode mixer tubes formance; how to improve gain, fact-packed guide 
a _fa reduce ghost reception, minimize 
or 6SB7Y) instead of the interference 


ready to go 


he ptocde s the oscillator ; iol corvicing tas _ 
) is used as the signal or coler TV and for VHF end UHF hoo thais 
limiter grid and the normal! signal grid secsrvers. 


pin 6) the gating or quadrature and much 


grid. To insure efficient operation, the more your working reference shelf? 
oscillator grid pin 2) oO 


top-ranking aids on 


turned directly to the « 


1 100,000 ohm resistor and the gating y) 
grid returned to ground by means of Fischers Noll 7 


the tuned circuit Operational bias 

can be fixed by means of a 330 ohm TV FOR 

cathode resistor, suitably bypassed to 

ground The limiting action with the "Aon » enctel ecbteiala” saute Geile Chi ebees Oi eamn RADIOMEN 
th 


heptodes is less noticeable lan with book. Here are step-by-step solutions, showing what formulas tw use 
~ “re ‘ 1) othe and what numerical values to substitute, for HUNDREDS of typical 
the gated-beam tube but in all other radio and TV servicing, construction, and operational problems og A f — 
respects the former will operate ade- arranged under radio topics for quick reference. ception, the essencials of TV trans 
quately in the adapter mh mission, and the construction and 
7) operation of each part of moderna 
Noll & Mandl’s WT 
- step-by-step instruction ia + 
SOCKET PUNCHES ton, edsument, slignanent, ead 
TELEVI basic trouble-shooting procedures 
By L. BH. TRENT A basic book for anyone in tele 
= : vision servicing, moved for clarity 
HY do extra work when using a A basic course on antenna theory combined with a complete hand and complereness. Here are all the 
socket punch? Here is an idea that book om antennas and their installation. Shows how w pick the fundamental whys and how's by 
right antenna for the site, determine the best position for it, install * man known throughow the 
transmission line for maximum efficiency and all other practical country as « leading suthority on 
skinned knuckles. details for getting the most our of the antenna system the rechaical aspects of television 
Drill a normal pilet hole and thread 


will save your nerves and possibly some 


the punch parts through the metal rent nt twtr tr rt rrr rere eK 

Tighten the punch drive screw by hand ¥ 
until the punch is seated firmly at the 1 The Mecmilion Co., 60 Fifth Ave. Hew York 11 1 
correct place on the chassis lighten 


t t t th lie Please send me the books checked | 
the «crew about two turns with a plhers. © Mendis Tv hefe. | will either remit in full of return a 
Then use a woodworking brace to drive Servicing 98.99 the books ia 10 dew 
the screw in the punch 

The chuck of a carpenter's brace has 
square jaws, while a hand or motor 0 Redie & Tv 
drill is equipped with a triple jaw and Moth. 
‘ anneot be used. 4 few drops of heay , D tv ‘ ra 
oil on the driving screw will cut the ‘ —- 


TY fer Rediomen $7.7 
Oo ter Reds $7.75 er 
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MATTISON 


SILVER ROCKET 
630 CHASSIS with 
® TUNEABLE @ 


BUILT-IN BOOSTER 
for Better DX Reception 


Featuring NEW CASCODE TUNER, 
70° COSINE YOKE and 
VARIABLE AGC CONTROL 


3 rectifiers 
1 car 


32 


reve ee 
@ ONLY THE MATTISON 630 CHASSIS 
WAS AN ALL CHANNEL TUNEABLE 
BUILT-IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO 10 TIMES. 
THE SILVER ROCKET WILL OUT-PER- 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 
AW EXTRAORDINARY WARGIN oF 
PROFIT FOR YOU. WRITE FOR CON. 
FIDENTIAL PRICE SCHEDULE. 

madi iN MATTISON ns Own cAMiNET T Tat 


desig that blend pe 
traditional 


DEALERS! 
SERVICE-DEALERS! 


Here is YOUR epportunity to become 
TV Dealer in your 
area tor THE FINEST CUSTOM-BUILT 
LINE OF TELEVISION RECEIVERS 


the “important 


FREE! Write for MATTISON’S 
merchandising portfolio explaining 
“THE MATTISON 
UNASSEMBLED PLAN” 
and 
“THE MATTISON 
$1,000,000 FLOOR PLAN” 


FREE TO ALL!!! 
Write for consumer guide titled 
“WHAT TO LOOK FOR 
WHEN PURCHASING A TV RECEIVER” 


When you buy from 
’ 


need 
‘ 


Manutactured with integrity 
Mattison Television & Radio Corp. 
893 Broadway, Dept. A, MW. Y. 3, M. Y. 
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nden, N. J. Ac 
s the company 
ip t 100 OOO square feet ir 
SPRAGUE ELECTRIC COM- 
hed engineering 
hington Boulevy 
better 
electror ind air 
I t t Sout t Calif n 
GENERAL ELECTRIC COMPANY's i 
ind indus 


evealed 


or cc. Center 
ort I ica, New 
h CLIPPARD INSTRUMENT 
LABORATORY, INC. is moving to 


1) square ft lant now under con 


' Ith 


a new 


na 723 + olerain Ave 
veen Mt 


eep pace wi the 


ind Groesbeck 
increased 


tronic equipment 


vere 1952 PARTS SHOW which will be 
1 in Chicago at the Conrad Hilton 
tel May ! has set up a 


etailed ar 


19 th 

1 exple list of qualifica 

three days 

handle 

omprehensive line of 
ind equipment 
indust 


ove 


ns for attendance with 


for distributors who 
com 
ind a 
ial buyer ndus 
ronment agencies 
nto special cate 


nic distribution 


| guests,” as such, will be en 
nated and all 


know well in 


persons at 
advance of 
may be 
will be lim 


1 which days they 


| 


ress badges 


members of 
es will 
ces of the 


they 


ited to working editori 
the pr Advertising 
the aus} 


exe it 
be dmitted under 
member-exhibitor companies 


Parts Show is mn 


MARDA, 


sf 


the national trade association 
appliance and radio-TV 
inced that loca! organizations of 
app! and 
dealers will receive sp y compiled 
the 

f 


if-doing-busir i heir areas 


dealers, has 
mnnor 
retail 


ance television 


reports for their ni iN ise on 
cost 4 
art of the ‘ le annual 
conducted group 

t it there 


SSO ont 
ssocia m yx 


as a p 
survey 
The 
charge or ¢ gation for 
studies but 
20 dealer n eact 


be no 
spec al s necessary 


at least area 


e in order to 


idequate 
yr of that terr s is the 
e five y t t the sur- 
individual- 
will be nducted 
ips who wi 0 par 


been nm 


ticipate 
d to contact 

7 Merchan 
t, Chicago ) t question- 


irvey ire 


headquart 


J. J. SAMUELS has 


wr 


inager 


SvSVEN E es 


dent in « ar 

dir I Sight f 

WHLLIAn E. ‘Pannaguen. 

of Arthur 7 ¢ 

amed assistant 

otf Magne d 

ABE KALINSKY, 

tion consultan 

eld, has been ; 

igeT } cha oO 

Held Manu/fact 

Bloomfield New 

ALLEN has been r 

ager of the Fle« ( 

tries, Inc. He 


for the 


Indus 
operatior 
researc? devel 
of the 
ufactured in the 
Haven 
plants 


opmen 
control division's products man- 
company s New 
and Covington, Tenn 


ARTHUR M. WENGEL, elec- 
the R 


Conn 


tronics research engineer for 


ay- 


RADIO & TELEVISION NEWS 


ympany of Madison 

cently. He had been on 
ROBERT R. PORTER has 
resident 


le 


ar 


Resist 


post 


“ 


H 
me ] 
t president 
ctfonk and 
gener anager of 
RICHARD F. DOOLEY, 
has retired after 


i. He 


company 


ed BYRON 8B. MINNIUM | 


as nan i 
and ge al an 


GORDON GROTH 
the 


nes n the Division 


sident 


aire 
vice nr 
y's Plastics Divisio 


of idm 


pany 


compat 


pres t ( n 
p ler u 


2 direct and 
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CHARLES H. WIRTH is the 
Audio & Video Prx 
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JOSEPH G. DeVICO has beer 
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Radi 
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1947 1952 


A Record of Performance! 


PROVING YOU'RE 


Right With Earl White 


fpnom @ modest beginning March 

15, 
Co. hes steodfastly adhered to o 
policy thot has been dominated by 
e thot 


1947, Radcom Engineering 


oe dependable brand of se» 


mokes us rightfully provd of o rec 


ord of performance. This business 
requires ao highly specialized know 
how and a trained ability to pro 
vide o service to Our ever- widening 
chentele in this country and abrood 
To these people im the trade we owe 


@ huge debt of grotitude for the 


confidence and trust they have Earl White 
placed in our ability to deliver the 
goods. We pledge to redouble our efforts in the years ahead to 


merit your future confidence, patronage and trust. Thanks o million! 
SPECIALIZING IN U.S. SIGNAL CORPS, AIR FORCE & NAVY 
RADIO AND COMMUNICATIONS EQUIPMENT WITH COMPLETE 
RE-WORKING FACILITIES 


Mr 
SIX yet 
as Garod E 


DeV ico 


il 


L 


NEW—THE 
SENSATIONA 
Pee 


. 630-DX CHASSIS 


zing Low Price! 
1982 "Model 30- Tubes— 
te 24 Picture 


CHASSIS AVAILA 
F ‘ 


Model 
100 
Reduced 


to 


wiape 
This is the wery 

buy —or der wow 

m= price’ You ca 


17 


RMA Gusrenteed—Sestery Wired 19 


moplete ready to pley uding 17 
hardware and knobs 


speaker 


brackets 


539-50 


Every beautiful cabinet 
out in any room. Made specia 


men and guaranteed perfect 


Aways Right With Earl White 
RADCOM Engineering Co 


a 
‘ 


VINGSTO ST 4 


NE WAR* 


7 Save on Chassis, Tubes. 
Cabinets, Accessories, etc. 
LUXURIOUS, NEW TV CABINETS 


For 630 Chassis, 17° 19”, & 20” Picture Tubes 


Save 
45°! 


Custom 


Styled 


only 


549-50 


Blonde finish add $10 
n richly finished, hand-rubbed mahogany will stand 
to house the 630 
or 20° picture tube. Every cabinet is custom styled, made by 


chassis, they will carry @ 
rafts 
Includes safety glass 


Order Now and Save 45°, 


mask and mounting 


Price—Limited time only 
ORDER NOW and SAVE! 


FREE! st" Sere SS, 

TV TUBE ACCESSORIES—ANTENNAS 
Eoch Specially Priced! 

Universal Mounting Bracket $5.95 | Famous Conice!l 
3.05} ¢ 

4.04 

7.95 


Special 


Get yours NOW FREE 


tre 


*Fan-Tenne™’ 


Sleeve & Ring for \4" Mets ‘ 
: 
Sleeve & Ring for I? “ 


Sleeve & Ring for 24 


. e thar nat 


$é. 19 ec. £5.59 on of 6 


THE PROSE COMP 


98 Park Place 


All Prices Reduced! 
CRYSTAL CLEAR 
LUCITE MASKS 


Dept. R-4, New York 7, N. Y. 


TV PICTURE TUBES 


6-Moaths Guorantee—non pro-rata 
Bloch Foce—Brend New—Stonderd Bronds— 
Secled Certons 
$24.95 
24.95 
24.95 
31.95 


hound-Giess $33.95 
7OP4 Rect Glaus 29.95 
19AP4A Rownd-Metal 37.95 
20CP4 Rect 37.95 
APS ® 69.95 


108P4 Round Glass 
2LP4 Round-Giess 
4BP4 Rect z\ass 
6GP4 Round Mete 
nd 


err 


Glaus 


39.95 rund Mete 


ri 


an 


$5.00. 25%, deposit with order 
include postage with order mer 
te prior F086. New York City 
hange without notice 


Minimum ORDER 
balance C0 

chandise subject 
Prices subject te 


ANY 


COrtiandt 7-6195 
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THE 10-POUND PORTABLE 


BATTERY-OPERATED 


MIDGET TAPE RECORDER 


~\ 


i! 
—_ 
The MAGNEMITE* 
Designed by A. C. Shoney, 
known leoder in tope recorder develop 
ment, ond built by Amplifier Corp. of 
America, leaders and pioneers in magnetic 
recorders since 1936 — the Magnemite* 
is eho @ leader in its field — the first 
completely portoble tope recorder, powered 
by self-contained dry batteries! Measuring 
only 11% « 6% « 5% inches, and weighing 
only 9% Ibs, the Mognemite’ represents 
ease ond convenience in remote recording 


. $1895° 


phone ocd car phones 


internationally- 


Your Net Price” 


"Trade Mork Reg 


1ER CORP. of AMERICA 


RADIO Surplus Buys 
CRYSTALS 


L imited Quantity ea 


ae2 
ae) 


TUNER FROM 
NAVY “BN” 
EQUIPMENT 


$12.95 


ALTIMETER, AIRCRAFT 


$1.95 


sPEciFIEO 
amount 


PASADENA UNLESS 
PLEASE ENCLOSE 
with ORDER 
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Order tedey, or write for additional litereture to 


Wlew ORY BATTERIES 


The Magnemite’ uses inexpensive dry bot 
that lost 100 operating hours. No 
wet cells thot require recharging or speciol 
handling 


Wew SPRING MOTOR 


The governor-controlied constont 
motor runs 15 minutes per winding 


Wew 2-HOUR RECORDING 


This extended ploying time is obtoined 
becouse of 1% in per sec. tape speed, ond 
the use of two sound tracks on standard 
5 in. tape reels 


VWlew SENSITIVITY 


Crystal-clear recordings can be mode from 
any distance up to 100 ft 


terves 


speed 


away from the 
microphone 


398 Broadway 


Qi’ 
— , an 
KAAR 


RASIOPAK 


THE MOBILE 
RADIOTELEPHONE 


KAAR 


Pa A 


ew York 13.N_Y 


ENGINEERING 


EVERY 
RADIOMAN 


Can Use These 


SERVICE HINTS! 


Valuable Manvel Yours—F REE! 


How to Sin 
Repairs * 
n th 


Every Lert ot 


SEND COUPON OR PENNY 
POSTCARD FOR YOUR 
FREE CoPY TODAY 


~ Setiveets te ave 
{ Piease Ff H my 
sd Repairs 
~ 
Adaress 


ceo aaeeeeeeaece 


ve of Ghieage’ 
PRES tow © 


Kivstron Oscillators 


(Continued from page 56) 


the circuit by the collector The 
assembly is enclosed in a vacu 

The electron gun directs a constant 
intensity stream of electrons through 
the buncher The field 
due to the action between these 
grids Accord- 
ingly are accelerated, 
some ‘locity, and 
they pass 


entire 
im tube 


grids electric 
cavity 
is varying sinusoidally 
some electrons 
maintain the 
others are retarded as 
these grids 

emerge f: 
ing various veloc 


same ve 


through 
the 
but 


in essen- 


The electrons 
buncher hav 
the electron stream stil! has 
tially uniform density The electrons 
then flow through a field-free “drift 
space It is assumed, for simplicity 
that in this region there are no d.c. or 
r.f. flelds that any 
effects are 


om 


ities 


and 
negligible 

In this drift space, the electrons that 
were speeded up by the buncher begin to 
catch up with the nevten dee 
trons ahead of them. In a similar man- 
ner, the which were slowed 
down by the buncher lag behind more 
and until they are overtaken by 
electrons that left the buncher at a 
later This bunching process, simi- 
lar to that positive 
grid oscillator, results in 
the breaking up of the electron beam 
into groups, or 
These bunches of ele rons are 
arated by which 
comparatively electrons 

The electrode 
described is 


space-charge 


slower 
electrons 
more 


time 
occurring in the 
eventually 
bunches, of electrons 
sep- 
regions in 
few 


there are 


arrange 
useless in the 


ment thus far 
that 
no output signal has been obtained. In 
principle, an ordinary e might be 
installed at the end of irift 
and be ee to collect 

the electron beam. The 
plate would 
struck by the 
fortunately 


sense 


space 
rnal from 
» of the 
rise and as it was 
bunches of electrons. Un- 
this method of signal col- 
the 
modu- 
that 
load 
ult this energy 
another cavity is used to 
This cavity, known 
placed at the point 
where maximum 
The field of this cavity 
ased that it always 
to the bunched electrons 
from the bunched ele« 
transferred to the catcher cav- 
sustained. The 
these atcher 


time that there is a 


lection is not practical because 
frequencies at which velocity 
lated tubes 


stray c% 


operate are so high 
apacity of the 
uit would short cir 

Therefore 
absorb this energy 

the cat 
in the drift 


bunching 


external 


circ 


cher, is 
space 
occurs 
is so ph is negative 
with respect 
Hence ene rey 
trons is 
ity and os 
field is 


during the 


illations are 
positiy across 
grids 
lv few lectrons 
little lo f energy 


region of relative and, 


therefore occurs 
during this part of e cv 

Proper phasing 
buncher grids is ffe 1 by eding 
back some of the ity energy 
nto the buncher cavity . remainder 
of the coupled 
through a coaxial cable to the desired 


between catcher and 


oscillato t r\ Ss 


the 
RADIO A TELEVISION NEWS 


assing the catcher grids 


electrons are moving at a greatly re« 
duced velocity and are finally removed 


from the tube by a positive collector rg 
plate The collector plate tis 
must be positive enough to attr ‘ ; 


the electrons, but not so pos 


electrons will strike at a higt 


and cause secondary emission i | 
Vious that any random electron fi 
detracts from the over-all efficiency yn 
and stability of the system. Hence, the 
importance of effective removal of : a 
electrons after they have passed . 
catcher grid > 
In the second article on this subject, . pS 


some of the practical aspects of kly- 
stron operation will be considered 


(Concluded next month) 9s | f 
SWITCH IMPROVEMENTS — —_ y) 
( NE of the serious shortcomings of 

the electronic switch described by / 
James G. Arnold in the article “An In- — — 
expensive Electronic Switch” ‘July, >, 
1951 issue of RADIO A&A TELEVISION _s 
NEWS) is the difficulty , — Scene amma — 


of exactly su- 
perimposing the two waves 
Robert Cortner of Honolulu, Hawaii 
has overcome this difficulty by a simple 
nt and an addition to 
the switch. The grounded end« of KR 
and K,, in the original design (Fig. 3. 
page 33) are returned to ground through 1. Tek-File is Rider TV service data in individ 
10.000 ohm resistors K ik, in ual package form rouped according to 
diagram below A 1.5 volt penlite cell : ‘ 
furnishes the bias, while the 250.000 . manutacturers 
ohm resistor R,, allows the two signals a “ 
to be ae ced. 
r t does not permit the gain 2. Each Tek-File Pack contains a mini 
* two amplifiers to be reduced to mum of 128 pages (8! x 11”) sey 
vero but this ix not objectionable ex- I ! 
cept on signals of extremely high level ‘ arated into file folders for fast, easy 
Signals of this magnitude are rarely 
encountered in this type of work 


0 


reference, perfect for house calls 


New Tek File pa 


Circuit changes for electronic switch. 
ry month SO tar 


s have been is 


i. All Tek-File data is the official 
tory-issued data direct from the mar 
not edited, abridged or prepared by 


laboratory 


5S. Tek-File makes servicing easy. Each pa k contains 


all the manufacturer's data you need... and it's guar 


anteed to match the set! Schematics chassis views, trou 


ble shooting test patterns, parts lists, carcuit changes 


it's all there! 


6. Check these Tek-File extras: Free index covering 
all Tek-File packs at your jobber. Free coupon in each 
pack; 15 gives you permanent binder for Tek-File 
shelf use. Free Tek-File Handies containing the manu 


facturer's cures for troubles 


Remember, all this for only $2.00! 
Buy it from your jobber . . . today! 


OHN | eR 
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CONCENTRIC DUALS 


rov ed. 


REPLACEMENTS FOR 


‘ENTRIKITS—* 


Cont rols 


mplified and imp 


UNIVERSAL 


- Two new low-t 


CON e or shop— 


{-piece in hom 


“A , 
price sn 
wmbly of Exact Dupi 

nute ass 
mee no filing 


act Dupl ite Shalts 
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@ Less-than-@ = cutting, 
yout spect™ 
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slotting 
witt 
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> Comple yoth carbon 


hammertn 
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{ tor assembly of t 
semen 


Base Elk 
dual controls . 
yncentri« Dual | 


in over 
® Expan used 


Numbers 
wire wound 


concentrit arts 


a or 
1 turer 


@ Covel {1b Manul 
. oo TS models 


COVER MORE REPLACEMENTS AT LOWER STOCK COST 


It's a fact! With a small stock of these new IRC CONCENTRIKITS, Exact 
Duplicate Shafts and Base Elements, you can cover most all concentric 
dual replacements. That means less money tied-up in inventories—and less 
stock lost through obsolescence. And it means faster servicing—and time 
saved because you can schedule your trips to your IRC Distributor. 


Vig.» © > sy, GREATER STOCKING AND SERVICING 


s 
an ee CONVENIENCE THAN EVER 
ae Cover Major TV Sets at Fractional Cost 
with New IRC DEALER ASSORTMENTS 


IRC CONCENTRIPAKS 

You can get IRC’s new CONCENTRIKITS now in low-cost, easy-to-stock CONCENTRI- 
PAKS...handy assortments which include Base Elements, Exact Duplicate Replace- 
ment Shafts and Switches to suit specific brands of TV sets. Price is only a fraction 
of cost of factory-assembled controls. 


CONCENTRIPAK for Philco—KC-1. Replaces any of 13 Philco concentric dual controls 

—plus 11 others. Costs only $10.20. IRC DEALER ASSORTMENT +14 
Wide-coverage, low-cost dealer stock 

CONCENTRIPAK for RCA—KC-2. Replaces any of 14 RCA concentric dual controls of CONCENTRIKIT parts. Provides 


—plus 36 listings among 15 other makes. Costs only $7.44. sag och ag Pe ——, 


CONCENTRIPAK for Admiral—KC-3. Replaces any of 14 Admiral concentric duals duck). Supplies reptece- 


ment coveroge among 59 trade 
plus controls for Packard Bell, Sparton, Stromberg-Carlson. Costs only $7.80. nomes, including RCA, Emerson, 
Admiral, Philo, Crosley, GE. and 
mony other widely sold mokes. 


MAKE IRC YOUR ONE STOP SOURCE OF ALL CONCENTRIC 


Panbled E 


é 


Here's the complete Exact-Duplicate TV coverage you've been wanting—all from 
one dependable source. A full line of 295 Exact Duplicate Concentric Dual Controls 
to suit almost every TV model—from the largest set producer to the smallest—and 
many more. AND built to accurate specifications—to fit without reverse connections 
or alterations. Double your money back, if any of these Factory-Assembled Exact 
Duplicate Concentric Dual Controls fails to give satisfactory mechonical fit or 
electrical operation. 


Get the full story of IRC’s new, improved CONCENTRIKITS and FACTORY-ASSEMBLED 
EXACT DUPLICATE REPLACEMENT CONTROLS. Mail the coupon for Catalog Bulletin 
DCIC. It contains stock numbers, prices, TY models covered, and parts numbers. 


in Comodo internctono! Resstonce Compony, (1d, Toronto, \xemee S 
Us angver the (ty Mul Say AK\\- (/ | ADDRES < 
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DUAL REPLACEMENT CONTROLS 


co DEMONSTRATE 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 
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asting 
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gram, and second larged 
operation will produce i way of 
Stable income 

Most radio ‘rvice operators who 
entered the te ision installation and 
service business in the early days of 
TV grabbed all of the business they 
could get and expanded their activi- 
ties far beyond their basic resources 
to finance them Those who survived 
the subsequent recessions in installa- 
tions and in annual contract business 
learned early that two of the most im- 
portant elements in the continuing 
success of a service business were ac- 
te records of all transactions and 

4 monthly profit and loss statement 
prepared by a qualified accountant 
This helps them to avoid the experi- 
ence of the radio service operator who 
jumped into the television installation 
field in the early days, hired a couple 
of men, accepted all of the business 
he could get, and worked day and night 
ral as much of the “easy money 
levision as he could. At the end 
few months, when his cash in the 

k did not measure up to the volume 
isiness he was doing, he asked an 
ntant to look over his books and 
him what was wrong. He found 

he had done approximately ten 
dollars’ worth of business 

it had cost him eleven-thou 

nd dollars to handle it 


Price Cutting 
Last summer, when television instal 
lation and service business was at rock 
bottom, some service contractors and 
ilers resorted to price cutting in an 
fort to get business. However, serv- 
businessmen who manage their 
isinesses on the basis of accurate 
busines records did 
‘ price t 
obviou that } lower price 
would fore them to operate at a loss 
Of course, the larger the volume of 
business that was brought as the 
It of cut prices meant an increas- 
ne y irger loss 
While it was hard sledding for these 
vice businessmen who maintained 
prices they had to get in order to 
») business at a profit to weather 
summer slump, the benefits they 
ved when business picked up more 
in offset their summertime losses 
Those contractors and dealers who 
prices found that once they cut 
prices it Was impossible to re 
them to profitable levels after 
usiness picked up. In order to mini- 
mize their losses at the reduced prices 
they had to cut corners wherever pos 
sible on installation and service. These 
practices showed up in a higher aver- 
age of customer complaints and repeat 
calls 
On the other hand, the service busi- 
nesses that maintained their prices 
gave excellent service and as business 
moved to higher levels, they were able 
to capture the cream of the installation 
and service business in their areas 


Service Association Activities 
At their recent election, the Associ- 
ated Radio-Tel Vision Service De alers 
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CONVENTION TY 


N view of the 
ing interest in the forthe omimng na- 
the Long 
Lines Dept. of American Telephone and 
Delegraph fompany is 


importance and grow - 


tional political conventions, 


making every 
effort to expedite extension of network 
television 
to Miami 
las Fi 
by July 
Originally scheduled for 
half” of 1952. the network 
are being rushed to meet the 
date. It was emphasized however, 
prierity of 


Servier 
Dal- 
City 


facilities to provide 
New Orleans. Houston 
Veorth, and Oklahoma 
the “last 
additions 
earlier 
that 
and possible 
material shortages make it impracti- 
cable to assure the advanced dates 
The job involves the equipping of 
existing cables and providing new mi- 
crowave facilities — 


comstruction 
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TV SALES IN MEXICO 
By EMIL ZUBRYN 
\ EXICO has had 


paratively short time, 


television 
but 
apparatus 


a com- 
already 
abuses in sale of receiving 
are widespread. Television receivers are 
thre 


on Occaston, 


selling in country at triple their 
even five times 
This situation 
has been revealed by a study of import 


statistics covering television sets 


worth and, 
the nominal retail saluc 


brought into the country in 1950 

The official Bureau of Statistics, ac- 
cording to tabulated data 
6617 
with a value of 7. 


shows that 
imported in that 
239.426 pesos S857 


sets were year. 
858 

that each set cost im- 
1094 pesos 8126.47 
the to the Mexican public 
fixed at 3500 pesos S804.71). These fig- 
ures apply to standard table model tel- 


This is to say 
porters However, 


price was 


evisron receivers 

Cabinet, 
an even greater disparity in 
the public 


floor-model receivers show 
prices to 
Of this type the Bureau fig- 
ures show that $595 sets were imported 
with a total 4.467.617 
$515,972 A breakdown of per-set cost 


value of pesos 
shows that the ave rage costto import rT 
was 1242 $145.56 The 
the public for the cabinet receivers 
varied between 7000 and 10,000 pesos 
from $809.20 to $1,156.00). 

These figures graphically reveal why 
television has not as yet “caught on™ 
in Mexico. Statistics for 1951 are lack- 
ing but a spot survey of retail stores 
shows that sets are still selling at prices 
far beyond the average public's reach. 
Due to public resistance prices have 
fallen off somewhat but table models 
still range around 3000 pesos while cab- 
inet sets hover around the 7000 pesos 
and up mark. - 
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$2.25. Amp Meter, No. 60-060. New—! 29 

CIVIL AIR DEFENSE or 2 eee 
Sa. isaaee yood, used 

Trans Receive w bes . 
Meduisnon Teensformer 8 - 
6c .375 1 


vom 
@u--weeve 


SS+SS2SSR 2 


r ) te 4 ay bese 
Tuning Units ‘ $ 1 : \ te ss. Less wire 
on CONDENSERS 


r Standerd Mekes—New 


Gor? levy Trememitver: 


tree. 


“a 
” 
bad 
* 
0 
es 
bel 
” 
$0 


LOOP ANTENNAS» ~ 
2 whe emslifier, tow D-207 Heed Set Ext ; 
bot a Se HEAD SETS 


LP.21 A 459 New $1.95 
Syseeette leop Unit ‘ 2 45.2 od $1.95; New 2.95 
, . > N . ow 


-S3u~-~ 


sce tubes. Used betwee 
Prices subject to change without notice Calitorni 2 orders ple 
include approximate postege— Excess will be refunded What Have 


ESEGE SALES COMPANY INC. ios ’anctits 1s. CAtivonnia 


i MAKE THIS YOUR HOME FOR IMPORTANT | 


WORK UNDER IDEAL CONDITIONS . 

@ TEST & INSPECTION ENGINEERS @ FIELD ENGINEERS 
@ ELECTRONIC ENGINEERS @ LAB. TECHNICIANS 
@ TV RECEIVER DESIGN ENGINEERS 
NEEDED TO WORK ON YOU BENEFIT FROM high wages, a 
Radar, G C A, Mobile modern, air-conditioned plant, paid 
Radio, Auto Radio, Airborne 
Communication & Naviga 
tron Equipment, Television 
Antennas. Microwave Mousing immediately available in the 
Equipment, Servo Mechan. beautiful suburban and country areas 
isms and Guided Missiles. that surround the Bendix Radio plant 


Write, Phone or Wire Mr_E O COLE, Dept O 
with the requiremen 


cor Ce . 
military specification JAN-C-2 a dix R d 

ist been released by the Sprague en / a /0 
Electric Company, North Adams, Mas- DIVISION OF BENDIX AVIATION CORPORATION 


sagineneten BALTIMORE 4, MARYLAND 
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vacations and holidays, group imsurance 
and a good chance for advancement 


MILITARY CONDENSERS 
A new catalogue on militar 


paper dielectric condensers 


Cath uw on 


TV Service 


Profits! 


7 , pactiol 


PRACTICAL 
TELEVISION 
SERVICING 


By J 8. Johnson ond J. HH. Newitt 
375 Peges, 230 Illustrations, $4.00 


LEARN FAST! ... LEARN RIGHT! 


Subjects include : 


READ IT 10 DAYS e 


Deet AN. 42 AINEMART £ 
t ) 


7 


Me venue, Ne ‘ y 


Price tude A $4 SC . nly 
Money bect 10 days vow return boot 


CLeeeeeeeeeaaaan = 


ot Our Risk! 


SOLDERLESS CONNECTORS 


ete specificat 


on 


on the ompany’'s 
ind W.-100 
U, and RG-59/U 


W -8D 


1dio | 


EDUCATIONAL BOOKLET 
nswe fo many inquiries from 
e electronic industry 
on of electronic parts 
i National Electronic 
Association has prepared 


HEATH CATALOGUE 


i ist published 


nerators, electre 
and tube checkers 


npedance bridge kits 


“NEW PRODUCTS AND SERVICES” 


The Ne } k Journal of Commerce 


Park Row, New York 15, New York 
t ! it \ lat tv of the 


Prod s and 


Tape Duplication 


nrinued page 41) 


ses. The 
unique 
steadily 
age a 
nd in the 
—\- 


RADIO & TELEVISION NEWS 


CusTOm-sUnT 1949-1950-1951-1952 
heme CUSTOM-BUILT AUTO 
HE j ibraries, 730 Fifth RADIOS 


he enue, New Yor o | awroeane LIST PRICE—$59.95 


sts 26 availab!l rogram reel ’ Ford, Chevrolet, Plymouth, Dodge, Heary J, Hudson, Stuede- 

sant Semaine: an eats il SHORT WAVE beter. Each redic is « six tube superheterodyne six volt bot- 

tery tion—three gong tuning condenser end tuned RF 

east two new ! ronth CONVERTER steee speoker Alnice No. 5.. wt. 10 Ibs.—easy insteliotion 
ATTRACTIVE DISCOUNTS TO DEALERS 


TWIN CHART RECORDER Lal mepyod raves Cones 


; } Meters Through | 
> . . tars waning 
5 h } T 5S 
udes both parts) ° ws “CAPACITO s 
ms are recorded 2 .* Gee te te ' ' irs x. eave Yue 
tape on 7” reels t 
wc |” $94.95 


programs 
t 


1pe_mas- USES Siesbed 


age 40) on mip recorders 


re ecorded 


ot 
music of high quality for : ° bails 
broadcast We ’ wa 


received several of the A-V tapes 


eee od 


“ They were reproduced 

) through a typical hi-fi 

music system comprising a Magne- 

ler PT63JA, Craftsmen C500 am- 

ind Altec 604B speaker system 

rack, 7.5 inch-per-second tape 

coding “A") was used. Data 

tapes appears in later para- : > ; 5 

Se AN 3158 Se 
re 


Tape Recording Industries 
(Magnetic Libraries) 


ererer Tet tt ttt 
4 


We have received word from Dale 
1 1g Industries 


it they are now 


SPECIALS 


9.95 


) » all types min nimam order $5. 00—Mail orders oe ony filed—All prices § OB Boston, Mars 
rore ation The con TERMS: P Shipping charges sent C.0 » deposit required with ati C0 0. orders 
pi ion - 


: Prices Subject te Change without Netice rs oO a b T ELECTRONIC 
SEND FOR OUR CATALOGUE 
The neat carton used by A-V Tape Li laquiries frem Deelers, Scheels SALES CO. 
braries to house its pre-recorded reels. The end industria! Firms invited 22 Washington St. © BEacon 2-7843 © GErighton 35, Moss. 
box is printed in black. yellow ochre. and 


ivory and provides a handy means of keep 


os bn Sones ba cote aon ae nee Advance with ELECTRONS: WAAL best! 


FRANKLIN TECHNICAL INSTITUTE 


oftir (me “ : 
courses. Coed Day. evening 44th year Write for i 
46 Gerkctey Street Bester 16, Mass 


> oe JD speed 
ore hanger with 
Libraries Automatic stop Quiet 
Heavy turntabie 
RADIO and TELEVISION ELECTRONICS iremie can anaale 
Thorough tr for men ar 
1 " oh : phases 
' now ¢ New aoe Dey @ Pvc 
which start iat of Mar . June, Sept @ De 


GARRARD SALES CORP.. Dept. in 
164 OUANE ST. 8. Y¥. 15 
Ceentiomen 
int vested in —— 4 
record 


Free Placement Service For Graduates 
For Free Catalog write Dept. KN-5¢ 
RCA INSTITUTES, INC 
A Service of Redio Corporation of America 

350 West 4th St.. New York 14, N.Y 
eeee eee ee eee eee mem eee mane wnt 
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ZONE STATE 


the 
CRAFTSMEN 500 


ULTRA FIDELITY 
audio amplifier 


ven ' ymozed when we 


tested markable amplifier 


Never . > , ” experience 


remorkable 

»serformance recorded. The 
$00 999 © distortion free 
nk of a new word 

The word is ULTRA 

e 500 and 


C500 Amplifier Features 
@ FAMOUS WILLIAMSON oll triode 


@ FREQ RESPONSE ib., 20 
cps to ¢ 00 cps 2 dt 5 


cps t 0 00C 


POWER RESPONSE 12 watts 
? db 0 cps to 50,000 cps 


TOTAL H DISTORTION Less 


' at wortts ot 


TUBE COMPLEMENT 2) 6SN 
7GTA, (2) KT66 power output 
SV4G rectifier 


Seid by leading redie ports 
Piste ibutors everywhere 
or write te 


THE RADIC 


CrOTTSMeN is 


Dept. R 4. 4401 N. Ravenswood Ave 


Chicage 40, itt 


For Top Value! 


IT’S ALWAYS 


NEWARK 


SPECIAL BUY! #igiS-.@ les 
Ressedusiten of Go deed ben cover weed ONLY $42.95 FM-AM TUNER 
by Magnetic Libraries to house its vari h-fidelity FM 


ous pre recorded magnetic tape selections 


* 42.95 


$1R300. SPECIAL PaicE 
NEW LOW 
PRICE 


Gi 


3-SPEED CHANGER 


; ae $1R000 SPECIAL PRICE 17.88 
i T t ‘ A ii e 
the very near futur BARGAINS 
Berlant Asseciates (Concertape ) IN TOP-QUALITY .: 
Anot f ! pre- TRANSFORMERS 


Hi-Fi Output Transformers 
Fig A 


$4R101. SPECIAL PRICE 2.45 
High-Voltage Power Transformer 
Fig B 


$4R104. SPECIAL PRICE 8.95 
Send for wewanns 


PREE CATALOG 51 


i tape speed, reel 
e or dual track 


he nly approach to una 


1L8CTENc Courant 
323 W. Medison $., Chicage 5, i. 


R I 
vas in the preference for plasti 


paper tape 
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gments who 


second and or 


angen THOUSANDS ACCLAIM 
“BEST T.V. LEAD MADE” 


sing 
gle 


Is at » Ips, for those 
want the utmost in fidelity and 
sency response, to dual track re 

7 inch reels at 7.5 inch 
cond for those who ant 
y combined with excell 
production 
Because electronic dubbing must 
necessarily be done in small batches 
the way the Scots make whiskey, it will 


be possible to supply recordings in the NEW GOODLINE AIRLEAD has everything you want! 


combinations o ‘ » “en « sizes . oe ” 
a oa . ra = rs ; a @ Sharp, clean, “snow-free” pictures 
and type o ac a 1 Various eS ~ > . ee 
f customers desire. The recording @ Correct impedence for “ghost-free” reception. Nominal 300 
specifications also will be determined ohms. 
to some extent by the character of the 


. @ Lower in cost than other leadlines purported to accomplish 
isic and its length The longer the 


terial, for example, the greater same results 
ild be the need for larger reels @ Correct spacing for minimum radiation loss— Less than 1% 

r speed, and dual tracks of operating wave length 
ne 2 nee eer beng seated @ Fully insulated—approved by safety experts 
‘ comian tems anbtein ue tiene Gennes meant @ Pure, unadulterated polyethylene insulation — specially 


— treated by our chemists for extreme weather 


@ High-efficiency conductors: Flexible, stranded — to insure 
A-V (AUDIO-VIDEO) # 1003 ; 


long life 

@ Easily installed — with standard insulators 

@ Packaged in convenient lengths: 100’, 250’, 500, 1,000, 
2.500 

@ AT YOUR DEALERS, or Write For Free Samples and 
Literature. 


*Patent Pendin *Trade Mark i and Foregn Patents Pending 


A.V (AUDIO VIDEO) = 1005 EXCLUSIVE LICENSEE AND SOLE MANUFACTURER 


1014 FAIR OAKS AVENUE 
SOUTH PASADENA, CALIFORNIA 


OTHER OUTSTANDING GOODLINE PRODUCTS: 

A.V (AUDIO-VIDEO) + 1009 VARIABLE TELETRAPS —2: Highly effective for eliminating interfer 
A} ence from FM STATIONS, and DIATHERMY and AMATEUR SIGNALS within 

its tuning range 
HI-PASS FILTER: Eliminates or greatly reduces interference picked up 
by 1. F. AMPLIFIER or TV RECEIVER — interference arising from strong, 
local low-frequency fields: X-Ray, Diathermy Equipment, Neon Lights, 

Etc., Etc 


A.V (AUDIO-VIDEO) #1011 


PEN-OSCIL-LITE 


convenient test oeciliator for all radio 
sligament @ Small « en 
@ Range from 700 cyc 
These tapes are all fr A- Con- th yeles u.h.t. @ Output 

¥ - ~ im cost @ Used by Signal Corps 
t Ha series and prov ye hour @ Write for information. 


{ program material. The tape mas GENERAL TEST EQUIPMENT 
rs were recorded under ideal condi 38 Argyle Buffalo 22, N. Y. 


Copies were made using the 


techniques described on page 40 of this ADIO ENGINEERING 
ssue. All are well suited for broad RADIO-TV-ELECTRICAL TESTER an BR pawn . r 
cast purposes and, in addition, are com- | «., ,..,Aihereusd Trouble Shooter TELEVISION 


patible with the finest home music —hy =~ 1 ELECTRONICS 

systems » Te TEL ro of rede end oc 

° ‘ _™* mt — @ gred 

A.V (AUDIO-VIDEO) #102 rons caper lip “after 

, eavie, oud Papiamess earning 

or . VALPARAISO TECHNICAL INSTITUTE 

“Lowaae rt 6 s — Dept. RD Valperaise, Ind. 
S38 Atiant< Avenwe 
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SPINTITE 


REG. U. 5. PAT. OFFICE 


120 
STYLES 
and 


SIZES 


THE 


ORIGINAL 


WRENCH 
WITH THE 
SCREWDRIVER 
ACTION 


or 


@ ASSEMBLY WORK 
@ REPAIR WORK 

@ RADIO 

@ TELEVISION 

@ INDUSTRIAL 

@ AIRCRAFT 


WALDEN 


a... a 
Worcestt™ 


STEVENS WALDEN. lk 
NORCESTER 4. MA 


A.V (AUDIO. VIDEO) = 103 


A.V (AUDIO VIDEO 


ade to 
dubbir 


of bas 


MAGNETIC LIBRARIES TAPE 


REEL REVIEW 


A New Feature for 
RADIO A TELEVISION NEWS 
Readers 


if present plans materialize RADIO & TELEV! 
SION NEWS © bring you each month « com 
plete listing and review of all the new tape 
recordings 
nsufficient number of tape re 
ordings are released, it w be imposbie to 


run this feature on a monthly basis 


What's New in Radice 


if niinued | 


REGULATED POWER SUPPLY 
p Lat ‘ I l 14 


4-14 


iu ( 


MINIATURE RESISTORS 
P ts, I 


Dalohn t (Te om- 
plete welded constru from ter- 
minal to terminal t¢ t ble ree per- 
formance A specia iterial 
seals the resistance ¢ aking it 
impervious to moisture 

Standard tolerance ne per-cent 


but tolerances as high as 05 per-cent 


can be furnished if required. The tem 


‘ 


perature coefficient of these units is 


practically flat. The resistance shift is 


less than .00002 per-cent per degree C 
New illustrated price sheets are 


available on request ~~ 
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imteruntional Shert-wave ARROW “The Home of Values!” 


we 114) 
COMMAND MIKES and HEADSETS 

HS 23 Nich tance Headset $4.95 
(SCR 274 N) EQUIPMENT | 853 Ooi cow Sa.08 
=< ” J _ : 23 $s bh 
mqeny F-32 | Dart Stand microphone Geet 
ee on . 
BC-454, less tubes 7.95 used cond. 2.95 
BC-455, 6.9 me receiver with tabes 


lees tubes ateaten \~r and Switch Assembly 


end throat Mikee New 
tubes . cw «9505. High empeceaee headset “ 


, 4-513 me transmitter less 


BC-458, lees tubes 
BC-458, leas tubes Used 

T-23 ARC §, 100-1 . RS-38, Microphone new $4.95 
BC-496, 2 position Ke: : TS 10> 


i powered HAND SET : . . 
MC-218 Mecha: now, 90.98 on 


with leather headband « 


HS_38 
r HS-0, 

BC-451 Transmitter Cox 

BC-442 Antenne Relay 


} Receiver Rect 
teoremnnangar 
7 Prong Syachs 
4 Prone Now-« n 


MISCELLANEOUS 
SPECIALS! v.05 nex 


$1.49 $1.95 
se 


te MONTHLY SPECIAL 
RL 42 Antenne Gearbox Motor and RT2 APG4 Transceiver 
Ree! 4.95 7.90 
Cireuit Breaker 40 Amps - 
162 e Inch 360 degree com 
ator and Seleyn receiver 6.95 
Transmitters Seleyr for 182 "AN "exc “ELLENT Bt 


Selsyn tor $11 00) SCR 508 EQUIPMENT 
- BC 603 Receiver L dyn 
nverter Wee BC 604 Transmitter L dyn 


gly Rnd BC 605 Amplitier La 
G85 Masher Beccse Receives mpliter L dye 


mplete with tubes shock m 


TM 11-600 ary Manual 
‘ 


Crystals Set 


FM asm 
sO Transmitter CJP-20 ABX Power unit, (ASB7) new with 
eet tubee $4.95 
FM Tre tter used with tubes 3.95 


on : CATHODE RAY TUBES 
E578, transmitter oy 3FP7-- $1.95  4AP10--$ .95 
AaT Prestom catenne 3 |SPP7---1.95  SCP1--- 3.95 
¥E 206 Inverter SBP4 - - - $3.95 


utput transformer ‘ 
SER. S22. transceiver * | 163P4-$19.95 16DP4- $19.95 
transceiver. | u . 
BC-709, battery operated, | i hon 90 DAY GUARANTEE 
i 3 on her mplete with tube D« u r Tubes 304TH 
ard on 7.265A relaying al, brand $3. 104 
' rding BE 625 Tranem tter 


‘ y. A: weak t PE Tze Vibrator Power Supply tor 
>» fry > BC less vibrator 

QRM f NOA TUS Tuning Ur 7 

Tuzs Toston Unit . used 


SCR 625 Famous Army Mine- Detector LORAN INDICATOR. SCOPE 


Fer Prespecters, Miners, Oi) Companies, lees tub like new 
Plumbers, etc. ONL Y se , $29.9 S 


unit is being offered now at @ considerable re 


schon in price Recently advertised at $79 5O it is RY APN4, complete with tubes, like new $17.95 


ow available in the same brand new wrappings in Shipments FOB warehouse. 20%, Deposit 
suitcase style carrying case (less batteries) at os. Minimum A ay $5.00. Illinois res- 


$s9. 50 betes THEY Used, like a sales tax te remittance 
new, $39.50 Prices subject te change witheut actice 


ARROW SALES, Inc. "17", \45,iengan Ave. Chicago 26, 10 


HArrison 7.9174 


>omplete bargain tube let 


0515-081 
for 1000-1100 


(Oskay. N. J.) Not 


ngland, opening Englisi ; SEHARAAARARASROHSRSNNSNSene 
WE NEED Your : RADIV Store 2] MONTHS 
ELBC, Monrovia, appears [WANTED Surplus : - ~ ~ = 


a Electronic Eeuiprent’ 


ipproximately 6.027 now 
WE PAY TOP $$$ FOR: 


Radio Receivers An Connectors 
Transmitters 

ARC.) 

aRc.3 

ART.13 Relays 

Centre! Boxes Telephone Materials 
Indicaters WE BUY ANYTHING!!! 


WRITE, WIRE TODAY! 
TELL US WHAT YOU HAVE 
TALLEN COMPANY, INC 
Dept. RN, 159 Carlton Ave. 

Brooklye 5, N.Y 
SRBEEEEEEERSEESESEEEEEEES 


5): noted as early as 1700 
th English ouncement 
bad QRM from around 

puts ¢ 

(Kary 

ourg Radio Lurembou 

scheduled daily 0600-0830 on 15.350 
1300-1900 on 6.090. (Radio Australia) 
Madagasca Radw Tananarive is 
now using three outlets for i rench 


SESE EEEEESE 


INDIANA TECHNICAL COLLEGE 
“Ze Washington Biva Fort Wayne 2. Indiana 
om B® Engineering De 
Aereraut at 
Electrocal 
sessions—9.515, 6.17, and 


(WRH Bulletin) Heard 


ERR 


th ean 


Addvees 


April, 1952 139 


-e 
en 


caracitoe & 
eu. atoe 
.- 
weary 


“es S84) wits con 


£2 eee 


-onee 


s 80 
°e eon 
) ewite Om 

S16) (wOrcaTo® Unt 


c* 
e660 APT ANTENNA AO8EMELY 


aa.f 32 


GRas BAG! 


’ 
We LGAVE THe Quantity ve To rou 


om 17¢C s:.. 


OYNAMOTORS 
e 


Teese s wo seTTee 
euy anvwweee 


v 
pD 


OnLy 6265 
noon UF wine 
wed ih) 


POTENTIOMETER KIT 


tes and « + 


RESISTOR KITS—100 ASSORTED 
. 7 ae | 
‘ 'o 
S o8 


CIRCLE SALES CORP. 


113 GREEN ST. WLY.12, MY. WOrth 4.15412 


JOBBERS! 
REPS! 


re you receiving the Ra- 
dio & Television News 
Sales Planner every month? 


This profit planning service 
is available without cost to 
all authorized distributors, 
jobbers, and representatives. 


For complete details, please 
write on your own letter- 
head to: 


ie 


SALES PLANNER 
366 Madison Ave. 
New York City 17, N.Y. 


news in French by man a | 
nterspersed with 
call 1130 
isical items; still 


1 in F 


short pieces 
then popular and 
audible 1340 
rench r 


Radu 
and mus ram 
Aust! Kuala 
heard osing 1030 
session. (Ridgeway. Sou 
ipo 
relayed \ 
vn o . LIGvew ay 
Noted on 7.120 at 1041 
Calif. (Winch) 
X ESC 15 2OS5A 
or EST); XEXI 


ne 0900 and ar 


strong aft 
11.900. at good 
yund 1800 announc- 


XEHH, 11.880 


also good afte 


La Voz de Mexico 
F mornings 
evenings 
o LRS. Argentina 

lack, Ind.) 
Radio Monte Carlo 

1100-1200 


often causes in- 


same 


9 785 
noted 
French 


or tive 


mostly music with 


anm good signal 
(Baker, Calf.) 
> ending “Back 
(English) at 1805; left 
(Catch, England; others) 

Mi mbuque The 19 m. outlet of 
. nco Marques was noted recently 
m 15.265A with a surprisingly 
steady signal, comparatively free 
1200 when 
n Portuguese followed by commercial 
advertisements and what seemed to be 
stock market quotations to around 
1215. (Kary, Pa.) Sent QSL card con- 
firming CR7BG, 15.270, 10 kw. At last 
check close 15.29 CRT7BU, 
1.925V, noted 1450 with popular music 
and (English) commercials; CR7BV 
482V. heard 1450 with light music: off 
with “A Portuguesa” at 1500 
England) 

CRIBU, 4.9262, noted 1650 
American recordings and English an- 
signed off 1702 
nounced as parallel in the 30-metet 
band; woman made final 
ment in Portuguese before station left 
(Oskay, N. J.) When this was 
31-m 


sessions Was 


suncements 
time of day 

Fridays on 6.03 
Bible 


1810 


good, 
from 


interference, at had news 


seemed 


(Pearce, 
with 


nouncements an- 


announce 


the ai 
compiled, Lourenco Marques’ 
used for English 
alternated between approxi- 
9740 and 9.770; when noted 
afternoons (EST) to 1600A sign-off on 
9 TIOA with fine level 
when on 9.740A was weak and almost 
buried by OTC2, Belgian Congo. ( Boice 
Hord, Ind.; others) 
outlet used for Portu 
guese programs from 0000 is still wan 
dering around more recently 
heard on 9.820A at level and 
with no QRM N. Y¥.) 

Ne Caledonia—Radio Noume 
6.035, noted from 0200 sign-on 

a Marse illaise 


outlet 
being 
mately 


was in clear 


Conn 
The 3l-m 


was 
strong 
(Bellington 


(with 
) to 0245 with musi 
ood strength in Calif. (Baker) Usu 
ly has QRM from VOA from around 
} Oestreich, Washington State) 
Zealand— ZLA, 9.540, noted witt 
| 0530 with news to 0545 sign 
it end of 
of next day's programs 


newscast gave preview 


(Kary, Pa.) 


\ iragua 


A Spar 


on 6.055 


iKking sta- 
on noted is believed 
to be YNOW which is no longer heard 
on 6833 Nicar 
the process of your o new channels 
(Oskay, N. J.) Tschopy 
ports YNOW on 6.055, ne 1 2345-2400 
n signed off with ma 
» Latin American | rd on 647A 
is Radio Mundia heard so 
n Spanis' 
N. ¥.) 
Rhodes DX-aren 
lists ZQP, 7 to 1230 sign- 


aguar ions are in 


' 
ie@xXas Aliso re- 


recently 


there 

Sweder 
oft 

y—LLP, 21.671 heard with 

rian news and nm 0600; LKV, 

eard with English and Nor- 

gian program (Sanderson, 

Austr ilia) 

Pakistan Radio Pakistan 
noted with Arabic and 
2045: on 15.335 with news for 
s 2245, and on same channel with 
news for native 0630 
Sent QSL card 
(heard 
relaying Karachi 11.674; Dac- 

relaying Karachi on 7.0966; 

11.674 and 9.484. Schedule for 
news in English was given as 2130-2145 
on 7.0966. 15.335: 0200-0210 on 15.620; 
0330-0340 on 9.645, 15.620; 0730-0740 on 
7.0966 and 15.620; 1015-1030 on 6.235 
and 11.674 and 
Service (English at speed) at 
1210-1230 on 6.235, 9.484. (Pearce, Eng- 
land) News at 2130 heard on 7.096A 
Wyo.) 
HOSO is back on 5.9955; 
noted 0715 with music. (Oskay, N. J.) 
The Dawn Bible Students 
East Rutherford, N. J 
for English Bible 
with station HP6J 
at 1815 on Sundays 
Heard? 

Paraguay 


11.885, 
news music 
local lis- 
tenet! 
listeners at 
Australia) 


confirmed 


(Sandersor 
by airmail 
on 4.805 


Lahore 


ca. 15.620 


Karachi 


General Overseas 


slow 


(Lane 
Panama 


Association, 
lists a contract 
Study broadcasts 
Panama, on 9.790 
says Oskay, N. J 


ZPAI1 Asuncion, 


at «1932-2000 an later. (Lane, 


Nacional del 

with fair to 
good signal 0345 in Spanish. (Saylor, 
Va.) Radw Nacional del Peru, 5.8864 
heard with fine level mornings; noted 
Signing on 0555 with se 
melodies 
(Oskay, N 


‘ 
ries of trumpet 
0600 
J.) Recently found parallel 
on 5.8864 and 9.560A around 2317 with 
Latin American musi Bellington, 
N. Y¥.) OAX4, 15.105, Radio El Sol, 
Lima, noted with Ene program 
200-2330. (Ferguson. N 

DZH9 Manila, 
heard irregularly aft l fair sig- 
nal in Calif. (Balbi) This outlet noted 
in Australia 0500 w and on 
Lane, 
outlet is 
1020-1200 sign- 


then march selection 


P) uippine 8 


news 
15.300 at 2200 Sanderson) 
Wyoming, reports the 25-m 
actually 11.854 ted 
off 


The short-wa\ i of “Voice of 
ted off the air 
time ago i 1} rd by Wada, 
7.280. 


Davao” which v 
some 
Japan, on its old hannel of 
WRH Bulletu 

Poland Warsaw noted on 
with English for North 
2315 and 0030. (Fried 


6.115 
America at 
Mich.) 
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P 
Catolica 
nascenca 
and call 3 rchestral selection at 
1800 had call, then classical m c; an- 
other 1800 had sacred music by 
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with “A 
land) 

Saudi 


reway 


une- 


call at lowed by var- 
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“SABC Calling Africa 11.937 in 
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SABC, Johannesburg at 1200 had 
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e in Sweden mA) with f{ 
gram in German; sent nice QSL card 
wer is only 03 kw. (Lundin) OTC 
7, Leopoldville, Belgian Congo, an- 
es English for North America 

oO 115. (Stark, Texas) 
iVE‘H, Haiti, informs Hord, Indiana 
is out of QSL cards and doesn't 

w when will have more 
Jornal do C 
was noted 
nd 0630 on 11.825; may be using 
annel during the 0355-1100 ses- 
ZPAS, Encarnacion, Paraguay 
level 110 and again 
945. (Serrano, Brazil) 

ite With Baghdad" is the title of 


es of English programs especi y 


Recife 
Sunday) 


ommerctwo 


recently 


inged by the Iraqi Broadcasting 
for listeners in Europe daily 
1500 on 11.724: include 
1] and spiritual aspects of life in 
, ind popular musi 
Bulbul 
ile of Iraq). (WRH Bulletin) 
Vundial, 6.465, Nicaragua, is 
the alr is listed YNZZ, Ma- 
at 400 watts; noted to past 2300 
by O700. (Stark, Texas) HVJ 
Vatican, noted with fair level in 
0930-0945 


news, cul- 


» classical 
1413 with son of the 


f 


then in German to 
HI2A, 9.68, Domini- 

Republic, heard with strong signal 
around 1750; news in Spanish 1755- 
1800 when announced “La Voz de Re- 


(Kary, Pa.) 


Lisbon was recently logged 
at «1515 on 11.96, 11.995, and 12.025 

adiy QRM'd on latter channel; heard 
1635 parallel on 9.74, 11.96. (Belling 
ton, N. Y.) 

OXI, Godthaab, Greenland, sent QSL 
card giving current frequency as 7.094 
at 1630-1845. (Pearce, England) Noted 

approximately this channel signing 
off 1900 with the Danish National An- 
badly from CWQRM 


eleccion 


then suffers 
(Robbins, Ind.) 
When this was compiled, Radio Free 
heard on 
iny channels heard around 
0 parallel on 7.105, 7.285, 7.300, and 
ind with a separate program on 


A. At 


Eu e was being widely 


often 


various times lately has 


been found on 5 5.985 2, 6.095 


7.105, 7.1 7 7.300, and 
Most of Radio Free Europe's 
many, but 
9.605 channel is a relay 


Portugal. (Bellington, 


9 605 
transmitters are listed in Ge 
at least the 
from Lisbon 
N. Y.: others) 

A WRH Bulletin says the VOA pro- 
gram in Korean at 0630-0700 and 1730- 
1800 is relayed in Korea by Pusan on 
2510 and 7.935 and by Taegu on 4.777; 
that a VOA program at 0845-0900 is re- 
t 2130-2145 
and that a roving trar ship re- 
lays all VOA programs ir 

A flash from Radio Sweden says Ra- 
dio Africa, Tangiers, now on 7.125A, 


soon radiate on 6.020 with 25 kw 


vated by these stations 


Patterson, Ga ays he recently 
ard Radio Algerie at 1740-1800 sign- 
approximately 7.210; man and 
announcers left air after 
i La Marseillaise had bad 
CWQRM. Stark, Texas rts Radio 
Nacional del Peru coming 
through before 1900 and heard usually 
to at least 2300; at times has bad het- 
erodyne 
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Broadcasting 
Israel, sent QSL card | £ 
frequency schedule ) 130-1500 
(Pearce, England) 
O'Sullivan, England 
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good level 
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tangos 
recently 
1035 with 
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atter 
high-frequency side 
lower 
side (Radio Free Eu relay from 
Portugal). Heard ar 

Portuguese: at 1115 

He reports Radio 

Dacca, with English 02 
stan with news on 5.990 | 11.674 
at 1015-1030; news at dictation speed 
1210-1230 on 9.484, 6.235; also at 1430- 
1515 on 7.010 and 6.235 with test broad- 
cast to Turkey 1600 to the 


1010 in 
dialect 
15.620, 
Paki- 


iraile 


then 


Among those attending the first postwar meeting of the World Friendship So 
ciety of Radio Amateurs in London were: Albert Eagle. WFSRA member: a repre 
sentative of the Mullard Organization; A. H. Bird. G6AQ. the general secretary 


of WFSRA: and John Beavan, GIGBL. secretary of the society's 


Bediast Club.” 
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Radio 81 
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rica 1300-1315, 9.5 
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The European Service is on 6.095 
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LIGHTWEIGHT CORD FOR 


PHONES 


By ARTHUR TRAUFFER 


\ ANY thousands of the war-surplus 

‘ arphones shown in the 
beeen soled, beast the 
never met anvbods that likes the heavy 
cable and split-connmector that) comes 
with it 


photo- 


graph brave writer 


rugged 

heavy stiff cable 
when these fine 
used for test work, ervetal sets, of 


Designed for 
forces use the 
fhttisanee phones 
applic ation «here weak signals rretast bee 
heard. Every litth bump or jar on the 
cable is carried to the phone and sounds 
like somebods is hitting the phone with 
ahammer! \od the writer has actually 
had «a pair of these phones slide off a 
table by the sheer weight of the cable 
hanging over the edge : 

with all this, you can 
easily replace the cable with a light- 
weight soft and flexible cord, as follows: 
Obtain a standard cord for a single 
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from four to six 
feet long have copper tinsel inner con- 


duc tors. and pits eon both end-« aor pitas 
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Referring to the drawing. cut the old 
cord at “AL” 
pull out cord at “BL and pull the cable 
out of cable-clamp “€.” Now pull the 
new cord through the clamp and con- 
nect the same as the old cable was con- 
nected. At point “A vou will have to 
make a twisted splice: wrap the splice 
with fine wire, and tape tightly. You 
cannot solder the splice without melt- 
ing the copper tinsel conductor 

At point “B.” break the two «mall 
prongs off of the spade-lug and insert 
the tip of the cord into the hole in the 
phone and tighten the set-<crew. Now 
mash the cable-clamp with a pair of 
pliers to hold the new. smaller diameter 
cord ~—— urels 


loosen the set-screw and 


You will be pleased with 
the convenience of the new soft light- 
weight cord 
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KITS FOR CORNER MODEL 61 MODEL 63. + Kimei keswis teriens, 
FOLDED HORN 12° Specker 15° Specker . Viaishieg instrections 
19.95* 23.95" sections 


ENCLOSURES 


*Seld only through radio parts distributors. Net prices, slightly higher West and South. 
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Auditorium Amplifier 
( ? nued f ’ ioe OS 


The Sensational New 


WEATHERS One-Gram 
Capacitance Pick-Up 


(Cartridge Form) 
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/ a 1s Tepe Fer 
Highest Qvolity! 


AT LONG LAST! — REALISM without noise [Pann 
),000 CYCLES 


Will Improve and Replace Any Modern Phonograph Pickup 
. o¥: ts VY One gram stylus pressure with ideal tone arm 
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YOU RIGHT with easy-to-follow technical training ing and repairing 
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HERE'S HOW YOU GET EXPERIENCE! 


You train on your own large screen modern television 
receiver, furnished as part of your course. This set is 
yours to keep! As an optional teature you can get two 

I uced with weeks of actual held experience out on service jobs 
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Schematic of the tuner used in a current Raytheon television receiver. 
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KLIPZON 


The 
VERSATILE 


CRYSTAL PROBE 


Bring your VTVYM and VOM 
up-to-date by using KLIPZON 
TYPE V or C CRYSTAL 
PROBE. 


Get VHF performance from 
your regular instruments. 

J cavsrm Well-known SELF-HOLDING 
“ SELF HOLDING POINTS POINT gives added conven- 
ience in testing. 


There are many testing advantages with KLIPZON PROBES 
Here are some of the things you can do! 


©@ Measures VHF up to 200 M.C.. with minimum loading ond de-tuning; allows 
you to check gain per stage throughout receiver. 
© Check the operation of oscillator tube by holding probe nearby 
© Gives a rough check of O for quick determination of coil merit. 
@ Mokes “one man” antenna directional orientation easy; neo phoning or 
ahead of the other so tl shouting. 
rec can be silenced before » © Use with ordinary low frequency oscilloscope, to SEE audic or Video Modu- 
ansmitter is turned on. and two inde lotion, of VHF signal. 
nendent rcu may operated © Use regular oscilloscope for stage-by-stage alignment of TY receiver. 
Double-pole relays of ! e type 
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ngle-sideband dapt« Ask to see KLIPZON PROBES and other products at your regular distributor 
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Holds 107 Tubes 
and All Tools for 
TV Home Service 


“OLD TIMERS’ NITE” EVERYTHING 


ve Delaware Valley Radio («<ocia- 


Lo 


Round-up’ and 45 minioture 
banquet for Saturdays April 1%th WHEN CASE OPEN 44 GT end 
The affair will be held in the Grand 18 large 
Ballroom of the Hotel Stacy-Trent. W ates 
State Street at Willow in downtown No hidden tubes. Easy to find the tubes you NET PRICE 
Trenton, “ J want, when you want them. Saves ume. Holds 
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Tool compart 95 
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645 

ring both Channels 4 and 5, this 
4 provides a match to 
line, in both single and stacked 
im 


reflector 


pertect 
has been 
and 
bay 


Performance 
yy new element 


and a single gives over 
isured on each channel 
Stacking provides 100 additional gain 
Four stacked Model 645’s furnish 


tual gain of over 14 db on each chan 


S db n gain 


ac- 


nel, according to the company 

\ unique phasing harness keeps the 
flat on both Channels 4 and 5. The 
antennas have a front-to-back ratio of 
20 db with 


al details, gain curves, and 4-bay 


air 
ovet Complete literature 
techni 
available on 


stacki! information is 


GLARE FILTER 

wp. of 2024 
Brooklyn 23, N. Y., 
introduced a television 


T.\ Development ¢ 
McDonald Avenue 
recently 

» filter which has been tradenamed 
V ision-ease 
filter 
oke and is scientifically 
from 
g to the company 


> new comes in either blue 
designed 
ct eves fatiguing glare 
it increases 
and contrast under any 
ghting condition 
Filters are easily 
television receiver by 
double 
each unit 


of sizes to accommodate 


definition 
attached to any 
means of the 

adhesive supplied with 
They come in an assortment 
tubes from 10 


lace 


FRINGE AREA & DX 
PROBLEM SOLVED with 


NEW DAVIS 
SUPER-VISION 


ANTENNA 


*THE ONLY TV ANTENNA SOLD WITH A 
MONET -BACK GUARANTEE~ 


10 OUTSTANDING FEATURES: 
EXCELLENT FOR FRINGE AREA and DX 
RECEIVING — and broad band receiving with 
high gain on all channels —2 through 13 
. CLEARER PICTURES UP TO 125 MILES OR 
MORE — from the station 
. GHOST PROBLEMS REDUCED or eliminated 
due to excellent pattern 
. PROVIDES 10 DB OR MORE GAIN ON HIGH 
CHANNELS where gain is needed most 
EXCELLENT FRONT TO BACK RATIO on al! 
channels. Eliminates co-channel interfer 
ence 
. MINIMIZES INTERFERENCE: Airplane Flutter 

Diathermy and ignition—F.M.—Neon 
Signs — X-Ray — Industrial — Etc 
ELIMINATES DOUBLE STACKED ARRAYS, and 
out-performs 2 bay yagis on low band and 
4 bay yagis on high channels 
. ONLY ONE TRANSMISSION LINE NECESSARY. 
.NO WORRY OVER POSSIBLE CHANNEL 
CHANGES on either high or low channels 
. CAN BE TIPPED WITHOUT TILTING MAST 
to take advantage of horizontal wave 
lengths 
AT YOUR JOBBERS, OR WRITE TO 

DAVIS ELECTRONICS 1-5 
3047 W. Olympic Bivd., Los Angeles 6, California 
SIRS: RUSH INFORMATION TO ME AS CHECKED 
BELOW 

} Send Free Techn 

ANTENNA 
() Send Name and Address of NEAREST JOBBER 
Name 
Street 


a! Data on new SUPER-VISION 


City 


WE'LL PAY TOP DOLLAR for Your 
RADIO & AIRCRAFT EQUIPMENT 
. tt b © 


We d 


CANDEE-AIRCO, Dept. “R" 


3306 Burbank Bivd Burbank, Catifernia 


WILL BUY ALL 


AR mr 


$i al 
' 


SUF r To INS 


H. FINNEGAN 


Washington Ave.. Little Ferry Jersey 
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Vidually boxed 
Copies of the data shect covering 
these various filter models are avail 


able on request 


PIVOTING TY TOWER 

Tel-a-Ray Enterprises, Inc., Box 332 
Henderson, Kentucky, has developed a 
new television tower that pivots in the 
middle and swings over to the ground 
for servicing 

The new “Swing-Over Tower” is of 
steel angle and welded construction 
and guaranteed against weather dam- 
age. It is available in two models-—a 
50 foot unit for mounting in concrete 
in the ground (without guy wires) and 
a 24 foot house-top mode! 

Both models incorporate the exclu- 
SIVE swing-ovet feature that 
mits the top of the tower 
lowered to the ground or roof Field 
tests show that one man can raise or 


lower the tower in three minutes 


GROUND RESISTANCE TESTER 

Borden Engineering C« New Provi- 
dence, New Jersey, has developed 
a new lightweight, low cost ground 
resistance tester which has been de- 
signed especially for radio and televi- 
sion installation and service techni- 
cians 

Known as the “Type Z Groundom 
eter this new unit measures the 
resistance to earth of ground rods 
water pipes, ete It is direct reading 
over three ranges, 10, 100, and 1000 
ohms full scale. The instrument comes 
complete with 10 duplex refer 
probes on which are wound the three 
test leads of proper length for 


t spacings 


ncluded in 


companies the 


TEST INSTRUMENT 
tronics Division of 
( pany sVracus¢ 
York, has recently introduced a 
combination sweep and marker gene 
ator designed primarily for factory use 
The Model ST-11A is a TV channel 


sweep combining swe gnal and 


} orpo 
it ideal 


gie-knot lection of 
sweep and fron one to fiv marker fr 
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WHAT TO BUY and WHAT TO DO with 


HOME TAPE RECORDERS 


for everyone in 


High: Fidelity 


Before you decide who! to buy, consult HIGH-FIDELITY. 
if you choose ond use your equipment correctly, you con 
get professionol-quolity recording ond reproduction, even 
with very little experience. This is the mogazine thot 
shows you how to do it 
HMIGH-FIDELITY, the big Mogezine of information, is 
filled with articles ond odvertisements showing the lotes! 
improvements in recorders, microphones, amplifiers, ond 
speoters for home ond professional use 
in non-technical longvege, with elaborate illustrations, 
HIGH-FIDELITY covers the selection, instaliction, ond vse 
of tope recorders for oll purposes — even some you moy 
not know about. See for yourself. Use the coupon to order 
@ subscription to this fascinoting mogazine. 
HIGH-FIDELITY is devoted te hi-fi repreduc- 
tien from tape, records, and redie. # bs @ 
lerge-size ty Wlustreted, 
ond printed on 1 fine poper. Published qverterty 
by Milton 8B. Sleeper Ma:! Coupon 
See cescceasasassssenesriiiy<e 
Mr. Cheries Fowler, Editor, High Fidelity Megazine 
13 Audie Bvilding, Great Berrington, Moss. 
Please enter my subscription to High Fidelity Magozine: 
($4.00 fer three yoors (SAVE $6) (183.00 for one voor (SAVE $1) 
Nome — 
Address — 


Add 5304 per year for Conede, $1.00 foreign countries 
Seeeceeceeeaeeee See Geer e eae eeaeeeeen 


ROUND, SQUARE, KEY and ‘D” 
OPENINGS QUICKLY MADE 

with Greenlee 

Radio Chassis Punches 


1. Metel Mask Tellored for Perfect Fit. 

2. Heavy 4" Tempered Sefety Giess. 

3. Beautiful Gold Finished Metal 
Escutcheon. 


All Popular Sizes: 14", 16", 17" and 20” 
fasy Instelletion Instructions Included 
Order CRONAME TV CONVERSION KITS; 
CRONAME TUNING DIALS, KNOBS and 
ACCESSORIES from Your Parts Jobber 
Send for New CRONAME Catalog. 


==_-._ 
ELECTRONICS, INC. - 
c GREENLEE 

Mrs. a ee toametc: tia ad Cone tho | a 


NEW! 2ND EDITION 
of the only complete 
reference on AUDIO! 


Reproduction 
of SOUND” 


by OLIVER READ 


— 


A “Must” for 

Seund Engine 

Fi Enthy 
largest selling Men, 8 
book in its field Stations, Recording 

Studios, Students 
CONTENTS: 
A Partial List of Authoritative Chapters: 
Behavior of Seund Waves; Basic Recording 
Methods Loteral Disc Recording, Micregroeve 
Recording, The Decibel; Phone Reproducers; 
Styli; Micrephones; Lovdspeockers and En- 
closures, Dividing Netwerks and Filters; At- 
tenveters and Mixers, Home Music Systems; 
PA. Systems; Amplifiers; AM and FM Tun- 
ers — PLUS HUNDREDS OF OTHER SUBJECTS 


Now you can have all the right answers to 
any subject in the field of Audio. Learn how 
to select and ¢ the most out of recording 


equipment. Tells you how to select the 


proper amplifier for given applications, how 


to test amplifier performance, how to elimi 


nate hum. Explains microphone, speaker 


“"“""" for dependable sound, 


ittenua 


100 db . INDUSTRY relies on 


NEW YAGI! ANTENNA 
te-Plas p.. Windsor 
da new an 
the “Long 


lement yagi 
il per 
Ihe 


i 
j 
le 


boosts 


DEPENDABLE SERVICE: 


Mor 


ip : a 
0 vival dependable delivery 


we Deheve in equitoble ond depend 


wibution to olf ATLAS users 
To keep Atfricans living in the remote vil inst 

lages of the Gold Coast's Northern Terri DEPENDABLE PROFITS: 
tories informed of events in the country. mpletenen of line, excellence of 
experiments are being carried out with a . : 

loudspeaker system called the Redifftusion 

Kiosk. The Kiosk is a strongly-built. mod 

ern-looking structure standing six feet 

high and built of reinforced concrete with 

slatted wooden front. Inside is a battery 

operated short-wave receiver with a spe 

cially made speaker horn. designed to pro 

vide good audibility to a crowd of up to 

$0 persons. The Kiosk is switched on by 

a voluntary attendant for a few hours dur 

ing the best listening times and is nor 

ma'ly tuned to Accra. Gold Coast stations. 


and pickup principles and selection factors . } SOUND CORP. 


Shows how to utilize inverse feed-back, ex 
panders and compressors Covers hundreds 1446-39th Street, Brooklyn 18, N.Y 
f subjects a vast wealth of reliable infor M « Conede Aties Rod p. Utd. Tevente, Ont 


mation found in no other single volume. If 


; work in the field of Audio, this book be- ‘ LEARN CODE Now!!! 


longs in your brary. Order your copy today 
BE A RADIOMAN... 


e119 — 
ONLY $795 ORDER oe E 


Herd Covers 

800 pages 700 illustrations 
Order from your Parts , yy ———~ 

Jobber, or write direct to 7 Por 7 - Tre - s. UO ‘$5.95 with 
HOWARD W. SAMS & CO., INC 
220 < ion 5. Wr 

2201 E. 46% St. Indianapolis nd GREENWICH ‘SALES co. 37 cOmTLANOT sv 


My (check) (money order) for $ 


is enclosed 


Send eapyies) of The Recording 6 ine a Pee aALITY SERVICE  DEPENDABULITY ie 


! 

| 

| 

| 
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! Reproduction of Sound (RR.2) $7.95 per copy _ ‘ 35 DUMONT PERFECTIY 2 
| ‘i » wee CENTERED i 
Nome : MAP ly 

' ; wooo ~GAPACITORS 
| Address 4 . < . : ya) Sold and Preferred Everywhere 
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DUMONT Electric Corp 


City 308 Dyckmen Street, New York 34.N. Y 


RADIO & TELEVISION NEWS 


“THE RECORDING AND REPRO- 
DUCTION OF SOUND™ by Olver 
Read, Editor of Raptio & TELEVISION 


Ne. Published by Howard W. Sams & THROWS AN 
ig , me §©6ACTUAL BAR 
s DOOK Was a : = 5 PATTERN 


nd justifiably 


cation = onanyi 


pe Die RECEIVER 
: SCREEN! 


ce teagan TWO SIMPLE STEPS 
and easy to u . 1. Connect Bar Gen- 
erator to Antenna Post 
of Any TV Receiver 


rT aspe nore ye a = 2. Plug ~ Cord into A.C. 
nts a wealth of prac ir Outlet and Throw Switch. 
pen gmmsets anh Ges eeeen® AT YOUR RESULTS—A stable never. 
cypotc . sition ae RADIO PARTS shifting wane or pn 

rat 
te music and p.a. systen JOBBER the TV receiver wader tert. 


{ Manufactured and Guaranteed by 


acet of the audio field is « SUPERIOR INSTRUMENTS CO. 
rhe last chapter presents the 227 Fulton Street « New York 7, N. Y. 
NARTB recording and reproducing Write Dept. RN.4 for catalog of complete line 


much valuable information Inthe frm 1 FIRST AID FOR 7V7_SEIS | 


des, al 4. G. CISIN’S “TY DOCTOR” 
a ONLY f n< Shows you how to fix many TV set troubles 


$995 
3-TUBE AC-DC J 


“MOST -OFTEN-NEEDED 1952 _ PHONO AMPLIFIER KIT 
TELEVISION SERVICING INFOR- 
MATION” compiled by M. N. Beit- 
mar Published by Swuj ’ Pul 


Price $3 


1 wit 
. re ‘ rn agte - Tubes Cause @ Large Percent 
| ¥ DOCTOR helps tocate bad tubes 
| WITHOUT EXPERIENCE PICTURES AND 
2.4 | TEXT SHOW WAYS OF FIXING MANY T¥ 
“a ~ | FAULTS WITHOUT INSTRUMENTS. 
4 


VOCATRON 
PORTABLE 
WIRELESS 
INTERCOM 


newest 
handbook 


s and essential se! 


Only $1—yeou'll say it's worth hundreds 
. S-day Money Back Guarantee 
’ aur $78 50 
so .78 


‘High- Gain Conical Antenna 
$375 « each 


in lots of 10 = 
$4.25 singly 


098.68 9 ba r “TY DOCTOR 
bbs cat ee te 0 & Ty TROU Bit ‘sno Tine METHOD " 
aoothede FREE TROUBLE PICTURE 


“RADIO AND TELEVISION TY 
RECHEIVER TROUBLESHOOTING 
AND REPAIR™ by Alfred J 


onsuiting Engineer {eet 
nN 


Guibe . 


STAR [ECTRON< Tiersen 
DISTRIBUTORS, INC ’ 
Dep | RN-4 | 7736 $. Holsted, Chicege 20 . 
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HARVEY 


is First with the Finest at 
Most Reasonable Prices! 


WILLIAMSON HR-15 AMPLIFIER 
KIT 


The famous Williamson HR-15 amplifier circuit 
now available with the original Partridge 
transformers built to Williamson's specifications 
Build this kit in 3 hours oF less, and enjoy sound 
of @ quality you never heard before. The HR-15 Is 
a 2-Chassis power amplifier for use with tuners 
or other front ends having own volume and tone 
controls. All American triodes, 2-6SN7GT, 2-607 
of 68666 in PP output, 5V4G rectifier, Response 
+ 5 @, 10-100,000 cycles. Output impedances 
17 to 109 ohms in 8 steps. Absolute gain 708 
Gb. 20 db. of feedback around 4 stages and the 
output transformers. Kit is Complete with Tubes, 
Punched Chassis, Pre-wired Resistor Board, Sock- 
ets, Genuine Partridge Output Transformer. and 
All Necessary Parts $76.50 


As Above, with CFB Transformer $90 00 

PARTRIDGE Ovtout Transformers a le 
separately WWIB, as used in above kit tis so 

CFB Transformer, Hermeticaily sealed 00 


HR-15ST A Williamson Kit with all TRIAD TRANS. 
FORMERS including power transformer, 
chokes and specially designed output trans- 
former which is completely sealed in tar. = 2 
10-100,000 cps. Harmonic Distortion less 

10 watts output. Output ma 


Both HR-15 and HR-15T Kits available with xras 
tubes for $3.00 extra 


ktrhee Kt 
NEW MORROW CONVERTER 


An asset to any shack 

Easy to read 
Easy to operate 
Sturdy construction 
for long, trouble-free 
service 


Full width dial with 1% calibration accuracy 
Built-in automatic noise limiter—1 micro-volt 
sensitivity om all bands . Three gang tuning con 
denser with a ratio of 20 to 1 Separate isolated 
Coils for each band and stage Tuned preselector 
miner and osciliator Single point tuning, no 
images of Dirdies. Antenna trimmer on front 
pane! Orift free, pre-calibrated oscillator — AVC 
on preselector, no strong signal biocking —1.F 
amplifier with 4 tuned circuits, output fre 
quency 1525 Kec Grey hammer tone finish 
Complete with mounting hardware and instruc 
tion book 


Mode! 288 for 10-75 meters, net $54.95 
Mode! 2BRLN for 10-75 meters, net $49.95 
Mode! JOR for 10-20-75 meters, net $64 95 
Mode! JBRLN for 10-20-75 meters, net $59.95 
The UN series converters are identical to the 


standard 268 and JBR converters, less the noise 
lumiters 


WOTE: In w of the rapidly ome n a 
conditions, ali prices shown e 
change without notice and are net, F Py 8 + yc 


— i * 


Telephone 


HARVEY 


RADIO COMPANY, INC. 
103 West 43rd St., New York 18, MY. 
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that the technician using this text has 
a basic knowledge of electricity, elec- 
tronics, and receiver circuitry, they 
have provided all of the other spe- 
cialized data required in receiver serv- 
icing 
A clearcut and practical approach to 
the problems of servicing characterizes 
this text. The style is clear and simple 
and the language is straightforward 
and nonmathematical Step-by-step 
procedures have been favored in the 
text material in order to assist the 
technician in tracking down the service 
fault. Approximately 400 illustrations 
have been used to amplify the reading 
material 
The first chapter of the text is de- 
voted to a description of the various 
components that go into a modern re 
ceiver and an analysis of the circuit 
faults that can be attributed to a 
breakdown of these parts. The bal- 
ance of the book covers troubleshoot- 
ing methods and the various servicing 
techniques employed in repairing ra- 
dios, television sets, record players 
loudspeake rs, and home recorders 
Each chapter concludes with a sum- 
mary of the material covered and a 
list of review questions by means of 
which the student can check his grasp 
of the subject matter 
Technicians will find this a useful 
and up-to-date companion to their 
copies of the author's “Modern Radio 
Servicing,” which originally appeared 
some ten years ago 
> > > 
“HOW TO PASS RADIO LICENSE 
EXAMINATIONS” by Charies E 
Drew Published by John Wiley @ 
Sons, Inc., New York. 367 pages. Price 
$4.50. Paper bound. Third Edition 
This is an up-to-date handbook for 
those persons preparing for any of the 
FCC radio operator's licenses with the 
exception of the examinations in air- 
craft radio-telegraph and ship radar 
tect niques 
This book covers elements 1 through 
6 in question-and-answer form with 
the answers being given in the same 
concise form as required in the exam- 
ination. The elements covered include 
basi law basic operating practice, 
basic radiotelephone. advanced radio 
ephone radiotelegraph operating 
practice, and advance radiotelegraph 
In addition, the text includes four 
appendices which carry data on the 
FCC and its rules governing commer- 
ial radio operators, extracts from ra- 
laws Q” code and abbreviations 
iscellaneous but pertinent data 
s book is not intended to supplant 
ilar textbooks on the subjects cov 
“i but is a supplementary work 
sling specifically with those sub- 
jects upon which the FCC examina- 
tions are based 
*“* « 
“TELEVISION FACTBOOK Ne. 
84° compiled by Television Digest 
Staff. Published by Television Digest 
Washington, D. C. 112 pages. Price 
5.00 
This new edition is the l4th in 
“Television Digest's” semi-annual se- 
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INTRODUCTORY SPECIAL ON 
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Write tor Wee cataioque of complete ne of test cquie 


GENERAL. ELECTRONIC DISTRIBUTING CO. 
Dept. RN-4, 98 Pork Ploce, New York 7, N.Y 


PHOUTOCON SALES 


1062 N. Allen Ave SYcamore 4-7156 
Pasadena 7, Calif RYan |-8271 
WRITE FOR OUR WINTER 
SURPLUS SALES CATALOGUE 


t CLEAN USED 
Ane He 
ART 


WRITE FOR PRICES 
sar T Af 


LENT $225.00 
ENT 400.00 
2.95 


99.50 


EXCELLENT 
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OND 


NEW 


RADIO & TELEVISION NEWS 


This compact and ehen- 
sive handbook includes data on per- 
and facilities of all networks 
and of the 109 TV stations a 
licensed, along with a com; 
of actual ui projected TV 
in Cans Mexico, Cuba, and So 
America 

A tabulation of the 479 
for new TV 
the FCC is 
duction figures 
ket dat 
United 


“Ompt 
coms 


sonnel 


ready 


applicat 
pending 
also given. TV 
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stations before 
-radio pro- 
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included 
map in 


Sets-in-Uuse 


been 
34 x 24 inch wall 
showing present TV areas and 
and projected 
network route 


States have 
with a 
color 
coaxial 


actual micro- 


wave used for televi- 


Sion transmissions 

In addition, the editors have repro- 
duced the full text of the “Code of 
Television Prac and have listed 
program and the 
representatives of TV 


tices 
television sources, 
national sales 
Stations 
Complete directories of TV 
manufacturers, the FCC 
al Committees handling 
ters 


receiver 

Congression- 
TV-radio mat- 
attorneys 
NPA 


complete 


consulting 
specializing in TV 

Division, etc 
led handbook 
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“PRINCIPLES OF RADIO" by 
Keith Henney and Glen A. Richardson 
Published by John Wiley & Sons, Inc 
New York 641 pages Price $5.50 
Sixth Edition 

This is a completely revised and re- 
written Fifth Edition 
which In the 
years that elapsed since the 
edition made its appearance 
many changes have in the 
adio field and it is in the interest of 
overing vital points that this 
edition has been prepared by 


engineers 
-radio, the 
Electronics 
this fact-fil 


version of the 
appeared in 1945 
have 


seven 
pre- 
vious 


taken place 


these 
newest 
authors 
Like the 
is bee n 
ident studying 

e material without 
texts This 
on fundamentals, d« 
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electromagnetism 


this book 
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alone can understand 


versions 
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ENGINEERS » HAMS 


SERVICEMEN 


110 V, 60 cycle AC 


Here's your chance to own « 
geowne Thyretron Flectronmic 
Remore Coatrol at Sessatrow 
ally low cos 


PRECISION THYRATRON 
cimcurrey 


These completely wired, Thy- 
ratron preawon thermostan< 
remore controls can be mods 
fied by you. casily and quickly, 
for remote contro! of hundreds 
of such 
Trains 
turn radio and TV ses on-off 
open and close garage doors 
from within car. control appl 
ences; machinery, power tools 
Fire, Temperature and 
Alarm Systems, Poulery 
Brooder Controls, and many 
many more amaznng controls zs 3% 
your own ingenuity and Specaal 
ieventiveness can dream up 
Complere shemanc« diagram 
supplied. Each control unit 
contains @ highly sensitive 
relay, o 110V. 60 cycle file 
ment transformer, many con 
densors and rewsiors, (some 


MANUEL KLEIN CO. 


other 
worth several 
cou for the wired 


Remore 


sisting of 


Thyratroa 
$5.30). All 


Unit, all for 
Bakelite 


Coatro! Uan, 


Cabinet 


Coatrol 


Ne COD. Pe 


umes ov 
tesmed 


SUPPLY LIMITED 
ORDER NOW! 
Coatro!l Usit 


Cabinet and Tubes 2.88 


Kat of 3 Tubes for above, con 
1—6SN7GT 
1—6SL7GT and « genuine GE 
GL -5$662 
3 tubes whee or 
dered with Remote Control 


for Remote 
wre S%" aS 
Sturdy, 


Order all three, The Remore 
Van, Kie 

and Cabinet and save’! 
leems Above, Special 
pad a USA. only 
Send Check or Money 


STUDENTS 
HOBBYISTS 


Get this Advanced Thyratron Circuit 


REMOTE CONTROL 


at this SENSATIONALLY low price 


1% precisions) and « how of 
valuable parts casily 


~ $288 


(less Cabinet end Tube Kit) 
Shipped Postpeid in U.S.A. Only 


Less 
Pory 
commas, ! oeore 


* ON Orr 
TV. T, For an 
208m) ¢ © of 
(Net “o~ 


3.95 
handsome 
' 


of Tubes, 
All Three 
70 


Order to Dep 


94 Chambers Street, New York 7, N. Y. 
REctor 2-6460 
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THE PFAN-TONE 
STRAIN-SENSITIVE PICKUP 


Here 
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s why this o reproducer 
peor Golden Far 
the PEAN-TONE STRAIN.-SENSI 
PICKt P brings Out the brilliance of 
dor estras the latent music 
t other pickups leave un- 


VIVE 


@ The PFAN-TONE STRAIN-SENSITIVE 
PICKUP is en omplitude transducer with 
@ CONSTANT RESISTANCE of cbevt 
250,000 ohms 


@ Signe! ovtput is et @ proctically CON- 
STANT IMPEDANCE LEVEL. 
@ Excellent Transient Response. 
@ NO DISTORTION, phase shift or evi- 
dence of intermodulation is audible 
@ LINEAR RESPONSE, free from peoks or 
resononces 
r both standa 
had with Far 
cious Metal Alloy. or 


s necessary to provide 
ctorthe f ckup « ement 
stages of signal gain 
r.if yous uu can 
he literature 
r radio supply ma or write today 
¢ FREE INFORMATION 
PFANSTIEHL 


CHEMICAL COMPANY 
101 Leke View Avenve, Wavkegeon, Illinois 
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BUYING ANTENNAS? 


Buy by This Mark — 
The Seal of Quality Products 
and Sound Business Practi¢es 


C &M MANUFACTURING CO 
fostondole Moss 
CAMBURN, INC 
“a 4 y 
CHANNEL maASTER core 
© “nN 
THe FINNEY CO 
43. OF 
MY-LITE ANTENNAE INC 
New York S1LN_Y 
we RATPALVERIS co. inc, 
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nance RAPA ALTERING co 
THE RADIART CORPORATION 
RADIO MERCHANDISE SALES. INC 
New Y ‘SONY 
WALTER L SCHOTT COMPANY 
i a ios 18. ( ‘ a 
suvoen ADRAC TERS co 
> fe'phea 40 2 
: Vv PRCOUCTS co 
5. N.Y 
wano PROOUCTS corp 
The Gebrie! Co 
Cleve oc 1, Ove 


ae worK SHOP ASSOCIATES 


fos 
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let the oscilloe 
you! 
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scope ‘stump 
Leorn te use 
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Overhe 


e is ex 
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and mixer tubes ated loar 
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and 
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mixer 

cool- 
re stors 
down-lead contributes exces- 
discon- 
and 
lead as 


from 


is determined by 
lead from the 

the contribution of the 
shielded 
he antenna to the receiver 
Roosters provide a better 
when installed at 
other being 


antenna 


try using cable 
signal-to 
the an- 


equal, be 


noise ratio 


tenna things 


LUSE e a signal has been allowed to 


fall t noise level, no amount of 
the 


which 


ition can recover! 
amount of noise 
directly pro- 
If the sig- 
align the 
band- 
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the re- 


in amplifier is 
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for half 
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one normal 
center 
picture amplifier to place 
re carrier near the 
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top of 


SPorse try to compen 
ite the if. curve 


justment of the rf 


curve 
deficiencies by ad 
ind mixer circuits 
the 
tio; it is important to obtain uniform 
both the rf. and if 


is this will lower signal-to-noise 
i response in 
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(entribating Factors 
Wide voltage 
often encountered in 
tribute to 


line 
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fluctuations of 
reas, con 
synchronization 


line-volt- 


unstable 
Accompanying symptoms of 
are Variation ure changing 
picture width, and some vari- 
ation in brightness. The sync can be 
stabilized in such cases by use of a line 


focus 


changing 


regulating transformer 

are exces- 
noisy, causing loss of sync. At- 
should be given to antenna 
placement, power-line filtering, lead-in 
shielding, and 
of the man-made noise at its source 


Occasionally power lines 
sively 
tention 
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ARC-S COMMAND TRANSMITTERS 
Brand new with tubes and rtals 
7-15 5Mc.to .8 Mc. $19.95 
T-16 8 Mc. to 1.3 Mc. 21.50 
T-19 3.0 Mc. to 4.0 Mc. 22.95 
D.C. GEN. TYPE P-1—Westinghouse 


att. ‘NEW. to origis $37.80 
AIRCRAFT TRSMTR.—Badx. = TA-12C 
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if the fre- 
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AUDIO FAIR IN CHICAGO 


Tit 1952 Audio Fair In Chicago will 
be held at the Conrad Hilton Hotel 
in Chicago May 2trd and 21th 

To give manufacturers and distribu- 
tors an opportunity to reach the huge 
high fidelity market in the Midwest, 
the Audio Fair In Chicago, counterpart 
of the Audio Fair held annually in New 
York, will follew the 1952 Electronic 
Parts Show 

The Fair will be held on the fifth, 
sixth. and seventh floors of the Conrad 
Hilton. Manufacturers who participate 
in the Parts Show carly in the week may 
remain in their fifth and sixth floor di«- 
play rooms for the Audio Fair at a re- 
duced participation fee. Manufacturers 
and distributors who are not exhibiting 
at the Parts Show may reserve display 
reoms on the seventh floor of the hotel 
for the Audio Fair 

Unlike the parts show, the Audio Fair 
will be open to service technicians, 
sound specialists, and to the general 


public —~%- 
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MINIMUM ORDER $3.00—NO C.O.D. 
SHIPMENTS—PLEASE INCLUDE POSTAGE 


NEWARK SURPLUS pavemais co. 


324 Plone Street NEWARK 1. NH. J. 
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rams 20 pages on Power Rectifiers 
High Voltage Rectifiers 1 7 
x rep! guide. Send 50c for 
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es Terzion, inc., RECTIFIER DIVISION 


Dept. 8-2, 415 N. College Ave. 
Biocomington, ind. 
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DEALERSHIPS AVAILABLE NOW! 
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Please send information on the ® 
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SINGLE OR STACKED 


WITH THE SENSATIONAL NEW 


ROGER-PHILLIPS 


FIVE ELEMENT ALL CHANNEL 


YAGI 


@ ALL CHANNEL COVERAGE 

@ WIGH FRONT TO BACK RATIO 

@ REDUCES CO-CHANNEL INTERFERENCE 

@ COSTS LESS THAN DOUBLE STACKED ARRAYS 
@ RUGGED CONSTRUCTION... EASIER TO INSTALL 
© PROVIDES EQUAL GAIN ON ALi CHANNELS 

© PERFECT MATCH FOR 300 OHM LINE 

© PRE-ASSEMBLED... LIGHT WEIGHT 


Model AC-5 


(* Wave Stocking Bors Built-in. Ready for Use) 
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TITRA WO LARE AVE. PASADENA 6 CALIF 


Mac's Service Shop 
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inded hy he 
ugh at surgery to cut his own 
gernati You know he would never 
allowed to publish the book It 
would be murder! 


scarcely knows 


Barney strode slowly and deliber- 
ately over to the wall calendar and 
with a circling thumb and forefinger 
ringed the date April ist April 
Fool, Matilda!” he shouted as his face 
broke into a delighted grin 

You mean there are no books like 
that about television?” she asked with 
a suddenly rose complexion 

No, I mean I was just joshing about 
writing a book myself. I was not kid- 
ding about the fix-it-yourself books on 
television 

“I've seen some of those books my- 
self,” Mac broke in; “and the better 
ones are not really too awful They 
do not encourage the set-owner to take 
the back off the set at all About all 
they do is tell how the size and linear- 
ity controls can be used to correct 
minor picture defects and to give some 
pointers on orienting the antenna to 
get rid of ghosts, etc. When more than 
this is required, they recommend that 
a technician be called 

On the other hand a few books are 
appearing that attack technicians as 
being crooks and gougers and blatant- 
ly assure the set-owner that he can 
repair practically 
wrong with the set without the use 
of instruments That, of course, is 
a deliberate misrepresentation The 


anything that goes 


fact that a money-back guarantee is 
given with some of these books does 
not change this fact in the least That 
money-back business is an old dodge 
that takes advantage of the fact that 
not one person in a hundred will bother 
a refund 
even though he is not satisfied with it 


to return a low-cost item for 


I don't imagine you are much con- 
rned with the business that the sale 
e books will take away from 
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BROOK ELECTRONICS, INC. 
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RADIO DISTRIBUTING c0., Pecedenn 18, Cal. 


Amaze Yourself and Your Friends! 
By Adding Pipe-Organ-Type Bass 


to your present Amp. and Spkr 
without muffling highs & middle 
REVOLUTIONARY CIRCUIT INVENTION 


only 4-resistors & 4-condensers 


No. A25 Schematic & Data $2.00 


DULL'S ELECTRICAL TRANSLATIONS 


702 N. Bencroft Wilmington, Del 
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as he followed hin but if you really 
do want to make a lot of money, I can 
give you an idea to be thinking about 
I'm all ears; let's have it 
Well, you start thinking of a good 
ise to which you can put these TV 
towers after the necessity for them has 
gone As more and more TV stations 
come on the air and fringe areas cease 
o be fringe areas, these towers are 
going to start coming down Then a 
man will be able to pick them up, I 
figure, just for dismantling them. Now 
f you can think of a really practical 
ise to which you can put these light 
sturdy, long-! ing sections of tower 
vou will really be in business About 
all I have come up with so far are rose 
trellises and grape arbors: but I am 
sure that a sharp character like your- 
self, with an imagination equal to that 
ff Baron Munchausen, will be able to 
do much better than that 
Um-m-m-m Barney said as 
pulled thoughtfully at an ear lobe 
believe you've really got yourself 
idea there For a while, of course 
guy could dismantle the towers in an 
a where a new TV station started 
and resell them in other fringe 
reas, but the sections are so bulky and 
hard to transport that such a plan 
would not be very practical I guess 
I'll have to dream up a really super 
on-the-spot conversion for them 
I'll be eagerly awaiting to hear 
about that Mac promised as he 
switched on the t ch lights and picked 


up his solder gur » 


D.d. POWER SUPPLY 
By NATHAN GREEN 


> 1K the small radio shop or the exper- 
er with li ted funds there is 

always the problem of purchasing ex- 

pensive test equipment which may be 

used very infrequently. Some shops. for 

example, handle very few auto radios 

and yet need a convenient source 

power. We have found it conve 

employ an 

an electric + 

belt arrange 

obtained from an automobile “grave- 

vard” for $3.00. The or is the one 

used to run the shop grinder; it i« 

mounted oa . stor rail so it ix casily 

moved from grinder to generator. The 

generator from a Chevvyy of 1934 vin- 

tage is operated at a «peed of approxi- 

mately 1000 rpm by the 44 hp. motor. 

At this speed the no-load voltage is 


about > volts which drops to 6 volts 
wt 
change the voltage 
is necessary to cb 
but small adjust: 
changing the posit 
third brush. The 
with an ammeter 
=a - auto “gravevard 
the generator shows up on the 
scope as a most peculiarly shaped pul- 
sating current. but «o far we have 
felt the need of filtering. The r 
cal noise is a 
mounting the whole assembly on 
sponge rubber feet. 
For special purposes a no-load voltage 
of about 18 volts may be obtained by 
turning the armature at 1600 rpm. yy 
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performs 2 vital functions: 
@ Tests Picture Tubes 


@ Renews Brightness of Many 
Dim Picture Tubes 


It's a TESTER: 
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t te — 


@ Measure ‘ 82g le. emission 

@ Locate shorts between elements 

@ Locate high resistance shorts or leakage 
as high as 3 megohms 
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WALKER HEADS FCC 


PALL A. WALKER has been named 

to the post of chairman of the FOC, 
succeeding Wayne Cov whe resigned 
recently to acee pl @ position in private 
imedustery 

Mr. Wather has served as viee-chair- 
man of the Commission since 1945 and 
a member of the Commission since its 
inception in [94 ch 
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COMMERCIAL SURPLUS SALES CO 
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ERRATA 

In Fig. 2. page 39 of the February 1952 
A High-Quality Audio Amplifier”) 
resistor R. should be omitted from the cir 
cult entirely. The B plus lead should con 
nect to pin 8 of V.. CH. should be 25 hy.. 
20 ma. rating. Use the smallest available 
size. For C.. Cw Cw. C... a $00 v. rating 
is adequate 


issue ( 


The parts list accompanying Fig. 3. page 
51 of the February issue ("A High Gain 
Signal Tracer-Amplifier”) contains an er 
ror. T, should be a 300-0300 volt unit in 
stead of the 1$0.0-150 volt unit specified. 


In the January issue. the coil table on 
page 41 ("A Vacuum Tube Keyed Trans 
mitter’) doesn't specify the winding length 
for L. when used on 80 meters. This fig 
ure should be | inch 
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Send us your dud picture whes. We will 
return them completely factory rebuilt with 
all scratches removed, new gun, coatings and 
screenand guarantee them for | year. Broken 
neck tubes must have at least 2” of neck 
Send them prepaid, packed securely and 
insured. Include full payment with order 
and we will ship in 48 hours. Otherwise 
allow 1 week C. O. D. All shipments collect 


net prices be EXAMPLE. 16" TUBE X $1.30 $20 80 

if metal tube odd 1.50 
$345° 
PACKING? Send a $2.00 deposit and we'll send 
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WRITE, WIRE, CALL—TODAT! 
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NAT ADELMAN 


168 Weashingtes St. New York 6, N. 
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= RESISTOR KIT $3.00 


100 Assorted Insulated '/,, | and 
2W Standard RMA Values (Not 
Surplus). Kit Contains 20 Values in 
5%, 10%, 20° Tolerances. 


MINIATURE TUBE SOCKETS 
7 pin wafer type, 25 for $1.00 


FOCUS POTS 10K W.W. 4 WATT 
THREE FOR $1.00 


WRITE FOR CATALOGUE 
POSTAGE PAID CASH WITH ORDER 


RANK W. DE CRAY AND ASSOCIATES= 
P. ©. BOX 1276 CULVER CITY 


RHOMBIC TV ANTENNAS 


wer Gains of 100 and More for con 
tent ertreme fringe area reception, 
BUILD YOUR OWN Ust OUR 
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structions and drawings for *4 sizes 
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Telephone: YOrk 4637 


ATTENTION SERVICE MEN 


rd and speed indicator with large 
mechanica peration of 4 RPM 
unbreatable viny!—takes less 
ycle—e 

work— 


CLEAR-VIEW TELEVISION, INC. 
5542-44 Ridge Ave Philadeiphic 28, Poe 
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RADIO A TELEVISION NEWS 


NAME Pp AGr THE 3 Bs... BEETHOVEN, BRAHMS AND BACH 
LaPointe Plascameotd Corporation 
Ieotene Kadlec (Company 

Lether, Otte 


ac™Mi o ( oempeny | ’ . 
nay ty ee ‘e they re different 
Meteraw Hill Beek Company 
Mallery & ta ra 
Mark Electronics oe ba ° . 
hy - 4--y : they re improved 
Merit Coll & Transformer Corp \ 
Midway ( any 
Miles Kepreducer Company, tne : ° 
Mile sake chow! of Ragineering | they re better than ever! 
Mees Electronics 


National Electronics of Cleveland S| Yes, Bach, Beethoven and Brohms are now 


“ad ie aaa better than ever—we don't mean we've improved 
| National Schools their music, but we do mean we've improved 
Newark Electric Company q the reproduction of their j ; ; 


k Surplas Materials 

« Audio Prodert« 
New Eagland Teles ision Corp 
Nichols Radic & Television It's the new, improved Pickering Cartridges that give credence to 
Offenbach & Keimus Company ‘ this claim. Yes, Pickering Cartridges are different. They're im- 
Peak Electronics Company : proved. They're better than ever. Pickering patented Cartridges 
k Burner Mic. Corp a with Dynamic Coupling* are superior in every way, by providing 
HIGHER FREQUENCY RESPONSE - NEGLIGIBLE INTERMODU- 
LATION DISTORTION - BETTER TRACKING CHARACTERISTICS 
"ickerto Company, Inc 
[Piatt Rlectronice Corp “DYNAMIC COUPLING ASSURES 
Premier Kadio Tube Company constant stylus contact with the record grooves over the entire 
|Precision Klect . 2 audio spectrum (20-20,000 cps) - full frequency response - full 
[Progressive Electronics Company transient response - no resonances - no mistracking - No grinding 
Pyramid Electric Company 3 of er walls 


Quletrole Company 


RCA Institutes, Ine . ¥ 
|} Radcom Engineering (Company 2 PICKERING 

ladle Appanstas Curperation 3 and company, rated 
Rad.Tel Tube (on 

Radlo Corporati America Second ¢ 
Radio Craftsmen ' Pickering High Fidelity Components are 
Radio Distributing ( ompany available through leading Radio Parts dis 
Kadio Ham Shack, Inc : 

Radie New tributors cwerywhere; detailed literature 
Kadio Parts Company 77] sent upon request. Address Department C 
Radio Shack Corporation of Boston | 
Kastheon Manufacturing Company *y | Oceanside, -& he New York 
Regency : 

Kelay Sales 

Kider, Publishers Inc., John F 


ferme... so St | SENSATIONAL VALUE! 


Kose Company, The 
#630 SUPER 30 TUBE CHASSIS 
Mitr. Licensed under R. C. A. Patents 

Sanett, Robert 

sarkes-Tarzian, Inc Complete with 
Service Management 21” first quali- 
simpson Electric Company ; ty tube 

“outh River Metal P AND 
Sprecue Products Company 

Sprayberry Academy of Radio 33 Beautiful hand- 
Stan-Burn Radio & Electronics rubbed Mahog- 
eon Electronics Distr., Ine 0 any Console 

| Steve-El Electronics ; 

istevens WW ‘ Cabinet. 
sun Kadi f Washington, D. ¢ COMPLETE PRICE 
superior Instruments Co M $259 95 
Ssivenia Electric Products 0, 5 . 
Tab ; . ee _ 
Talien Company . shghtly higher ea ‘ 
Technological Developments with full deers Low Cost Powerful pr A 1 
Television Communications lnastitute 19 th f s ee 
Television Engineers, Ine : the latest 1952 model with all the newest 
Television Materials Corporation : electronic improvements . . . COMPLETE + READY TO USE 
Television Supply Company * peck sensitivity for fringe areas 
Setves —_ ae - ® synchrolock tuning — for powerful indoor-outdoor use, ideal for 
Trio Manufacturing Company : *treyed AGC e my ete Easy portability. Covers 4.000 
Tri-State College *® 15,000 volts under lood persons indoors, up to 25,000 sq. ft. outdoors 


Seeman Biseete fue : Full 30 watts usable output, 2 high imp muke 
* 12-inch RCA speaker inputs, 1 phono input, each with separate vol 


Turner Company re 
can be adapted to color & UHF ume control, tone control, fidelity +2 db from 


Sams & Company, Howard W 
x7, 06. 


Tacar Electric Tool ( ompany. Ine . 
United Technical Laboratories : high quolity parts 40-20,000 cps. Complete system includes. 30 


Vv & H Radio & Electronics A set—NOT A KIT watt amplifier and tubes, Electro-Voice “Car 
Vactron 7 dax” unidirectional mike with adjustable floor 
Completely wired Factory Engineered, stand and 20 cable, 2 General Electric 12° PM 


aligned ond tested. RMA Guaranteed speakers, each with 30 cable, portable carrying 
Waldom Electronics, Inc 


Weathers Industries : 1 YEAR GUARANTEE ON TUBE cane holds all, 16% 2 12% 22 For 110-130 v 


. 60 cy. A.C. Shpg. wt ibe. Complete, | 
Vhetesale Kadio Parts Co., Ine } F one 
World Radio Laboratories, Inc A half-hour to mount; ready for operation only phono top 


Seves up to $150 93-372. Complete 30 Watt System. Only $119.75 
Compore this anywhere for high quolity— 93-340. 3-Speed Phono Top for above Onl») $16.95 


REACTIVATE tow putest Available on Easy Terms —write for detasls 


Write Dept. F for further information 


PICTURE TUBES Phone and moil orders filled on receipt of FREE se me vie ALL aD Coscton bn oftas 


Sound Systems to 80 watts. Write for 
mon d ft 25 6 ’ th. 7 “ 
BUILD REACTIVATOR & CRT TESTER FOR jaan @ OD. ¢ o% aoee ° Free copy of Radio's 9 Buying Guide todoy 


$3.00—SEND $1.00 FOR FULL DETAILS 
WICHOLS TELEVISION LABORATORIES NEW ENGLAND TELEVISION CORP. ALLIED RADIO 
236 Medison Ave., Perth Amboy, N. J 75 CHURCH STREET NEW YORK, N. Y. 633 W. Jackson Bivd., Dept. 100-2 Chicege 7, mt 


Valparaiso Technical In«titute 


April, 1952 169 


° 4 ° © 
FRR eh On een Or eonare Ot tne tne-eee 
greeegesorvereses AM han M On enme 
“ 


ws 


ann 


$27 9s 
5:3 os 


N 


Pet lababel as Labacal 

OE ENTE COCO HTN 

S2Fz2z2777222222222777 

te ot oe oe OF tO tt OF tt 

POPC OREN MMe MOR OCEronretee 44450410 oe dle ed 

ieS $b heated ba boot} Dit heb) NIOAS LOR SONKONSTEM © HO MMH BOOT 
Ce lala DD 


THIODE Low HIT 


ae 
tet *F 
nF 
Wort 2-7230 
LV EISION 


DYNAMOTORS 


° 


=ss2 
wok KKRKKEKKKE 
AA MVVOOOUVULLY 


x 


“WILLIAMSON 
1OW HI-FI KIT 


SUPERP W oe Range 


RADIO & TEI 


PFFFIFIF32 #733 


JIFFFFIFIIFIF7 


333333337 
Cee sssescassereboetees 


& GUARANTEED 


i2ame 


19220421 4 


31-32-34 
YIKS F atm 
RASS Barden 


Comer 


SS<S8a82S85283 Bam toescrses 


- 
» 
, 
. 


1 to caeceo 
re wYeor 


PRINTED IN U.8.A, 


eerree -ere@ene 
Sennen ear -eeareonn 


of - « «ne an 


(RON GUN 


Oil CAPACITORS 


SOLDERING 


rasae 


enAano 
mae 


anon nen oset een 
---= 
< 


* 

- 

. 

ao 

nen 82-307 88077 49 eeeeer teen es 

mat eee Cese— ae? 
er 


- 
O-na ten 


e 
AAAI 


no. Tele Kine 


Maze aslto 


Hi 
we a OF 


TE 
LEVISION PRODUCTION QUALITY 


facturet vst t vet. Majestic ws tt 

peuvers Au 10 EICD NOM FEATURES 

7. Latest Engineer" 

8. Super simplifie 
Use Instruct? sons 

9. Laboratory” Styled Appearance 

10. Exclusive eco Moke-G Good 
—— 


d comb ’ and 


Y 


Why pick °em blind? 


Buying capacitors by rating with- 
out also specifying brand is like 
buying neckties blindfolded. You 
just don't know what you re get- 
ting. When it comes to capaci- 
tors, don't buy blind... don't 


trust to luck... 


Make Sure! Make it Mallory 


rk. vou do yourself and your 


trouble-free performance. 


rm 
, patton Oran 

‘ TV and radio set manufa ™~ Mallory Plascaps* give 

v7 . 

— turers accept Mallory FP’s a outstanding perform- 


es wiard of capacitor lit Oper- ° 
tandard of capacitor quality per ance because they are completely engi- 


ting continuously, even at temperatures 


high as 185° F. (85° C.), Mallory FP’s 


neered to eliminate premature shorts eee 
mger, more dependable performance unsoldered leads . . . off-center cartridges. 


handle higher ripple current And they are priced right. 


You can count on Mallory FP’s and Plascaps because they are backed by 25 years of 
capacitor research and on-the-job experience. Mallory produced the first dry electrolytic 
capacitors ... pioneered developments that give you capacitors which are smaller . . . more 
uniform... more resistant to heat. And they cost no more. Don’t trust to luck when you 


order capacitors. Always specify Mallory. 


Depend on your Mallory Distributor for quality products at competitive prices. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


